g  Successive  fielcJs  of  A,  showing  effect  of 
phase  error 


Complete  image,  using  NTSC  field-test 
signal  specifications 


NTSC 

Color  Television  Images 

(see  page  88) 


^  Monochrome  image  resulting  when  chro¬ 
matic  signal  is  removed  from  A 


g  Yellow  and  white  bars,  showing  removal 
of  color  fringes  by  color  phase  alternation 


Q  Chromatic  image  resulting  when  mono¬ 
chrome  signal  is  removed  from  A 
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UTC  INTERSTAGE  AND  LINE  FILTERS 


CXPOIIT  DIVISION  11  EAST  AOth  STNECT.  NEW  YORK  IS.  N 


The  UTC  type  HQ  permalloy  dust  toroids  are  ideal  for  all  audio,  carrier  and  supersonic 
applications.  HQA  coils  have  Q  over  100  at  5,000  cycles...  HQB  coils,  Q  over  200  at  4,000 
cycles . . .  HQC  coils,  Q  over  200  at  30  KC .. .  HQD  coils,  Q  over  200  at  60  KC . . .  HQE  (mini¬ 
ature)  coils,  Q  over  120  at  10  KC.  The  toroid  dust  core  provides  very  low  hum  pickup... 
excellent  stability  with  voltage  change ...  negligible  inductance  change  with  temperature, 
etc.  Precision  adjusted  to  1%  tolerance.  Hermetically  sealed. 


STOCK  FREQUENCIES 

(NiMbtr  after  Itttert  Is  frafttacy) 
Nat  Prica  t2S.0O 

BMI-1SM  LMinO  M 

BMI-SOOO  lMI-500  Bl 

BMMOOOO  LMMOOO  HI 

HMI-200  lMI-2000  HI 

HMI-SOO  lMI-3000  II 

HMI-IOOO  IMI-SOM  LI 

0  HMI-3000  lMI-10000  II 


These  U.T.C.  stock  units  take  care  of  most 
common  filter  applications.  The  interstage 
filters,  BMI  (band  pass),  HMI  (high 
pass),  and  LMI  (low  pass),  have  a 
nominal  impedance  at  10,000  ohms. 

The  line  filters,  BML  (band  pass),  HML 
(high  pass),  and  LML  (low  pass), 
are  intended  for  use  in  500/600  ohm  circuits. 
All  units  are  shielded  for  low  pickup 
( 150  mv/gauss)  and  are  hermetically  sealed. 


A  McGRAW-HILL 
PUBLICATION 


electronics 


FEBRUARY  •  1952 


NTSC  COLOR  TELEVISION  IMAGES . . . . .  .COVER 

Color  television  imoge  photographs  token  ot  laboratories  of  Hozeltine  Corporation  to  facilitate  onolysis  of  Notional 
Television  System  Committee  signols  (see  p  88) 
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REGISTERS  OPERATING  TIME  OF 
MACHINE  TOOLS,  ELECTRONIC, 
ELECTRICAL  OR  GENERAL 
INDUSTRIAL  EQUIPMENT 


Marion’s  new  Running  Time  Meter  is  abso¬ 
lutely  tamper-proof  because  it  is  sealed  in 
a  drawn  steel  case.  Designed  for  a  wide 
range  of  operating  temperatures,  it  is  also 
ideal  for  use  in  hazardous  atmospheres. 
The  easy-to-read  dial  is  viewed  through 
tempered  glass  crystal  which  is  fused 
directly  to  the  case. 

Powered  by  a  durable  self- starting 
synchronous  motor,  available  for  110-125, 
220-250  volts ...  50  or  60  cycle  A.  C. . . .  the 
Marion  Running  Time  Meter  occupies  no 
more  panel  space  than  an  ordinary  SVz" 
meter. 

Demands  of  our  national  mobilization  pro¬ 
gram  come  first,  of  course,  but  we  will  gladly 
supply  further  information  and  serve  you 
to  the  best  of  our  ability. 


SPECIFICATIONS 


•  Registers  in  1/10  hour 
steps  to  9999.9  or  hour  steps 
to  99999 

•  Hermetically  sealed,  glass 
to  metal 

•  Moisture-proof,  dust-proof 

•  Drawn  steel  case  provides 
magnetic  shielding 

•  Self-starting  synchronous 
motor 

•  Moderately  priced 


MARION  ELECTRICAL  INSTRUMENT  CO..  401  CANAL  ST..  MANCHESTER,  N.  H. 
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What  It  Costs  to  Build 
a  Television  Station 

Investments  range  from  modest 
$135,000  minimum  to  cool 
$593,500  or  more 

Peanuts  will  not  pay  for  a  new 
television  station,  even  if  you  get 
a  break  on  legal  and  engineering 
fees  and  land,  add  to  an  existing 
transmitter  building  or  build  a  new 
one  as  low  as  $1.50  per  cubic  foot 
and  omit  fancy  fixtures. 

Neal  McNaughten,  director  of 


engineering  for  the  National  Asso¬ 
ciation  of  Radio  and  Television 
Broadcasters,  has  checked  with  ex¬ 
isting  stations  concerning  real-es¬ 
tate  and  construction  costs,  and 
with  manufacturers  of  transmitters 
and  towers.  He  comes  up  with 
these  estimates  of  minimum  overall 
budget : 


(with  powtt  and  Without  Timno.  Comer* 
antenna  height)  Studio  Bldf.  Chotn 

under  60.000  pop.  $136.000  1169.000  $219,000 
(i  kw,  900  ft*) 

60.000-260,000  184.760  211.750  274,000 

(9  hw,  600  fti) 

250,000-1,000.000  200.000  237.600  299,760 

(10  kw,  600 m) 

over  1.000.000  244,600  292.000  356.260 

(60  kw,600/li) 

*  Add  $12,600  if  tower  is  eelf-eupporiins  inatead 
of  guyed;  f  i^ld  $38,500  if  tower  is  eelf-eupporting 

►  Maximum  Power  More  —  Mc- 
Naughten’s  conservative  figures 
cover  the  cost  of  new  television 
stations  using  minimum  effective 
radiated  powers  permitted  by  the 
Federal  Communications  Commis¬ 
sion  under  a  new  ruling  soon  to 
become  official  policy.  Maximum 


powers  permitted  under  the  same 
ruling  would  be  100  kilowatts  on 
channels  2  to  6  and  200  kilowatts 
on  channels  7  to  13.  Complete  very- 
high-frequency  television  stations 
using  such  powers  would  cost 
$593,500  in  the  first  case  and  $587,- 
500  in  the  second,  including  re¬ 
mote-pickup  truck  and  double-hop 
microwave  relay  equipment.  Ultra- 
high-frequency  stations,  when 
these  are  licensed,  would  cost  at 
least  $1,500  more. 

NARTB  will  soon  distribute  a 
booklet  titled  Television  Construc¬ 
tion  Costs  to  its  members.  The 


booklet  will  break  down  station 
costs  into  individual  items,  give 
many  more  facts  useful  to  existing 
and  potential  licensees. 

Navy  Reports  On 
Electronics  Production 

Total  production  of  the  electronics 
industry  in  the  current  fiscal  year 
(July  1,  1951-June  30,  1952)  will 
reach  $4  billion,  says  the  Office  of 
Naval  Materiel,  Department  of  De¬ 
fense.  A  report,  not  yet  publicly 
released,  states  that  planned  mili¬ 
tary  production  for  ’52  will  repre¬ 
sent  68  percent  of  the  total. 

A  Navy  survey  of  367  companies 
engaged  in  manufacturing  elec¬ 
tronic  equipment  shows  that  large 
companies  estimate  56  percent  of 
total  planned  production  will  be  for 
military  use;  smaller  companies  will 
produce  70  percent  for  the  military. 
Eighty  companies  are  now  doing 
military  work  exclusively,  while  29 
report  that  none  of  their  production 
is  for  the  armed  forces. 


"No  Electronic  Bottle¬ 
necks  So  Far"— NPA 

30-months  of  military  equip¬ 
ment  production  covered  by 
present  funds. 

Allocation  of  materials  to  elec¬ 
tronic  equipment  producers  is  in 
good  shape.  So  said  E.  T.  Morris 
and  J.  A.  Milling  of  NPA  and  Col. 
C.  A.  Poutre  of  Munitions  Board  at 
industry  meeting  in  Washington 
January  11th.  To  date  no  single 
case  of  military  electronic  equip¬ 
ment  production  stoppage  due  to 
shortage  of  material  has  been  en¬ 
countered  and  none  is  anticipated 
so  long  as  supply  of  nickel  holds  up. 

At  the  electronics  meeting,  fifth 
.scheduled  with  press  and  represent¬ 
atives  of  large  defense  industries 
(others:  metals,  machine  tools,  con¬ 
struction,  chemicals)  it  was  pre¬ 
dicted  that  in  1952  electronic  con¬ 
sumer  durables  would  be  down  32 
percent  below  1951,  industrial  elec¬ 
tronics  up  20  percent  and  military 
electronics  up  165  percent.  Even 
with  military  running  far  above  the 
1951  rate,  materials  are  expected  to 
be  available  for  all  needs,  except 
possibly  nickel.  Nickel  supplies 
seem  ample,  but  processing  and  dis¬ 
tribution,  from  producer  to  tube 
plants,  is  so  complicated  that  NPA 
feels  some  may  be  lost  in  the  shuffle. 
Substitution  for  nickel  in  compo¬ 
nents  other  than  tubes  must 
accelerate. 

►  Material  Allocations — 0  t  h  e  r 
tricky  que.stion  is  the  delicate  bal¬ 
ance  between  electronic  end  prod¬ 
ucts  and  components  that  go  into 
them.  Of  all  materials  allocated 
except  steel,  80  percent  now  goes 
into  components,  20  percent  to  end 
products.  In  steel,  due  to  consump- 
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impedance  applications 


OHMS 


All  Germanium  Diodes  are  notable  for 
their  low  forward  impedance.  But  the 
1N56  is  specially  engineered  to  make 
the  most  of  this  quality. 

Use  this  diode  for  high  efficiency  cir* 
cuits  with  low  input  and  output  im* 
pedances.  Use  it  for  relay  activation, 
heavy  current  and  surge  applications 
with  low  impedance  coils,  transformers 
and  condensers. 

Try  the  1N71  varistor  in  carrier  teleg* 
raphy  and  telephony  work.  The  low 
shunt  capacitance  insures  high  efficiency 
throughout  the  high  frequency  range. 
You  will  find  this  varistor  equally  ef« 
ficient  in  low  impedance  modulator  cir* 
cuits  of  the  carrier  suppression  or 
carrier  transmission  type. 


VOLTS 


Typical  1 N56  Rasittane*  Charaetaristic 


1N56  DIODE  with  a  potential  of  +1 
volt  will  pass  a  current  of  15  ma.  or  more. 
With  a  potential  of  —30  volts,  lets  than 
300  M.  will  flow. 


Both  the  1NS6  Germanium 
Diode  and  1N71  Varistor 
are  available  from  your  Syl* 
vania  Distribntor.  Ask  him 
for  copies  of  the  two  books 
shown  below.  Price  of  each 
is  only  25^,  together  they 
comprise  the  most  complete 
collection  of  Germanium 
Diode  applications  yet  pub* 
lithed. 


for  Carrier  Communications 
1N71  VARISTOR-The  1N71  con¬ 
sists  of  4  matched  low  impedance 
diodes  each  of  which,  with  +1  volt 
I  ’mpressed,  will  pass  a  current  within 
one  ma.  of  the  average  current  of 
‘‘  the  four. 


0^.  C.2S02.  Imperioiii,  Pa. 

□  P(mm  HM  “40  U§*§  /or  Ctrwmium  DioJet.’ 
Bnelofd  it  SSf 

□  PieaM  ttmd  m*  “EUetromic  ShortaUt  lor  fleSSjruM.* 
Enelotti  it  25< 
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tion  in  chasses,  the  percentage  is 
about  50-50.  Changes  in  design 
and  in  spare-parts  orders  affect  this 
balance,  require  careful  monitoring. 

Relations  between  NPA  and  De¬ 
fense  Department  are  expected  to 
remain  harmonious  so  long  as 
present  even  keel  is  maintained. 
But  misunderstandings  sometimes 
arise  in  industry  circles  due  to  con¬ 
flicting  definitions.  NPA  says  an 
item  is  electronic  if  it  has  electron 
tubes.  Munitions  Board  figures 
cover  these  items  as  well  as  every¬ 
thing  else  in  communication  and 
control. 

Only  about  45  percent  of  the 
military  dollar  goes  into  radio  and 
radar,  (25  radar  to  20  radio) ;  55 
percent  goes  into  spare  parts  and 
such  items  as  telegraph,  telephone, 
teletype,  wire,  cable  and  other  non¬ 
tube  items. 

►  Some  Contract  Lag  —  Acknowl¬ 
edged  is  a  lag  behind  schedule  of 
about  30  percent  (dollar  value)  of 
electronic  production.  But  a  large 
fraction  of  this  value  is  not  large- 
scale  production,  represents  cost 
of  services,  engineering,  and  “ex¬ 
cessively  high”  costs  of  prototype 
models  of  radar,  sonar  and  test 
gear.  Largely  because  engines 
and  other  components  of  aircraft 
are  also  behind  schedule,  the  lag 
in  aircraft  electronic  items  has 
not  yet  affected  delivery  of  air¬ 
craft  in  quantity.  The  outlook, 
moreover,  is  for  a  faster  makeup 
of  schedule  in  electronics  than  in 
other  aircraft  items. 

►  Second-Quarter  Prospects — Allo¬ 
cations  to  consumer  goods  for  the 
second  quarter  of  1952  were  re¬ 
leased  by  DPA  same  day:  com¬ 
munications  division  gets  43.4 
kilotons  steel,  43.6  megapounds 
copjjer,  2.6  megapounds  aluminum; 
electronics  division  58.9  kilotons 
steel,  30.8  megapounds  copper  and 
12.2  megapounds  aluminum.  NPA 
officials  hope  and  expect  these 
amounts  can  be  maintained  in 
third  and  fourth  quarters.  If  so, 

7.5  to  8  million  radio  sets  can  be 
produced  during  the  year  with  3.5 
to  4-million  tv  sets,  compared  with 

12.5  million  radios  and  5.2  million 
tv  seta  in  1951. 

At  the  moment  NPA  knows  no 
method  of  adjusting  allocations  to 
conform  to  sea.sonal  consumer  buy¬ 
ing  habits.  Consequently,  to  meet 


the  heavy  business  (about  half  the 
total)  which  traditionally  appears 
in  the  last  four  months,  manufac¬ 
turers  will  have  to  put  sets  in  in¬ 
ventory  in  the  spring.  NPA  points 
out  this  gamble  is  not  an  unmiti¬ 
gated  evil,  since  steady  flow  of 
materials  through  allocation  chan¬ 
nels  makes  for  steady  employment 
and  loading  on  plant  during  the 
year.  But  manufacturers,  remem¬ 
bering  unhappy  inventory  experi¬ 
ence  in  mid-51,  may  well  wish  they 
could  get  materials  when  they 
know  the  market  is  ready,  rather 
than  months  before. 

Actually,  in  1951  many  radio-tv 
manufacturers  did  not  consume 
all  materials  allocated  to  them  due 
to  slack  demand  and  misunder¬ 
standing  on  extension  of  allocation 
to  components  and  materials  sup¬ 
pliers  Now,  the  working  of  con¬ 
trols  is  better  understood,  and  a 
more  normal  atmosphere  prevails. 
Scare  buying  is  not  anticipated  if 
4  million  tv  sets  can  be  built  this 
year.  Lifting  the  freeze  should 
keep  the  market  potential  at 
present  “reasonably  satisfactory” 
level  as  soon  as  new  stations  take 
the  air. 

Expansion  of  plant  is  indicated 
in  certificates  of  rapid  tax  amorti¬ 
zation  granted  in  1950  and  1951 ; 
216  certificates  represented  ex¬ 
pansions  valued  at  a  total  of  $165 
million.  Completed  end-product 


HIDE-AND-SPEAK  MIKE 


Miniature  radio  tronimilter  used  in 
Hollywood  moTie  studios  operates  on 
50-meqacyclss.  Using  a  iour-ioot  an¬ 
tenna,  which  winds  around  the  body, 
the  2-tube  unit  is  bidden  in  the  clothes 
oi  the  actor.  A  receiver  locoted  else¬ 
where  on  the  set  picks  up  the  octor's 
words,  feeds  them  to  a  magnetic-tape 
recorder 


plants  took  77  of  these  for  $90 
million,  tube  plants  51  for  $49 
million,  components  60  for  $23 
million,  remainder  miscellaneous. 

►  Future  Outlook  —  The  future 
health  of  the  electronics  industry 
is  bound  up  in  analysis  revealed 
for  first  time  at  the  meeting:  the 
backlog  of  military  electronic  pro¬ 
duction  now  amounts  to  20  months 
at  the  1952  going  rate  of  produc¬ 
tion,  and  a  further  10  months  of 
production  contracts  remains  to  be 
let  on  fcurrently  available  funds. 
With  30  months  military  work 
ahead,  and  a  near-normal  year  in 
radio-tv  production,  the  outlook 
can  only  be  labelled — good. 

New  Index  of 
Electronics  Output 

Manhour  and  productivity  bar¬ 
ometer  reading  to  be  published 
monthly  (see  page  8). 

Beginning  with  this  issue,  a  new 
index  of  the  overall  output  of  the 
electronics  industry  will  be  pub¬ 
lished  monthly  in  ELECTRONICS  for 
the  guidance  of  businessmen  in  this 
field.  The  monthly  service,  devel¬ 
oped  by  the  editors  and  the 
McGraw-Hill  Economics  Depart¬ 
ment,  covers  the  production  of  radio 
and  television  receivers,  commercial 
radio  and  television  equipment, 
military  radio  and  radar  equip¬ 
ment,  electronic  equipment  and 
components,  and  communications 
equipment.  It  will  appear  regularly 
on  the  ‘Figures  of  the  Month’  page 
(p  8). 

The  output  index  is  computed 
from  monthly  figures  collected  by 
the  Bureau  of  Labor  Statistics,  !'»' 
the  number  of  production  wov:t« 
employed  in  the  electronic  LVui 
named  above,  and  the  average 
weekly  hours  worked.  The  index 
figure  is  the  product  of  these  num¬ 
bers,  adjusted  for  average  increase 
in  productivity,  which  is  taken  as 
8  percent  per  year.  The  average 
of  the  monthly  indexes  for  1947  is 
taken  as  100  percent.  On  this  basis, 
the  current  index  based  on  the 
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TEFLON 

CERAMIC 


HIGH-TEMPERATUREiHAGNET  WIRE 


A  most  important  aid  in  the  miniaturization  of  small 
transformers,  reactors,  relays,  and  other  copper-wound 
components  of  electronic  equipment  and  aircraft!  That’s 
the  rapidly  spreading  story  about  Ceroc  T,  the  n^  and 
important  development  in  magnet  wire. 

The  first  and  only  magnet  wire  to  operate  safely  at  a 
continuous  temperature  of  250‘’C.,  Sprague  CerOC  T  wire 
has  considerably  higher  current  ratings  than  conventional 
magnet  wires  of  equivalent  AWG  size.  Consequently,  you 
can  use  smaller  sizes  of  Ceroc  T  to  achieve  a  consider¬ 
able  saving  in  the  physical  dimensions  and  weight  of 
small  electric  apparatus. 


Or  if  it  is  necessary  to  “beef  up"  equipment  already  de¬ 
signed  to  fit  a  certain  space,  you  can  switch  to  Ceroc  T 
windings  for  a  marked  increase  in  electrical  rating. 

Ceroc  T  Magnet  Wire  is  made  by  an  exclusive,  patented 
Sprague  process  for  applying  its  insulation  of  inorganic 
ceramic  and  Teflon.  It  has  excellent  solvent  and  abra¬ 
sion  resistance  and  high  dielectric  strength.  Complete 
specifications  are  yours  for  the  asking  in  Engineering 
Bulletin  402F. 

UP  TO  200°C.— CEROC  200  — This  ceramic-silicon 
coated  wire  is  your  best  choice  for  operating  temperatures 
up  to  200°C.  Write  for  Bulletins  401  and  403B. 


j  j  _  r-  -  ^  - - - 
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Latest  Month 

144.0 

Nov ’51 


Year  Ago 


Previous  Month 


Electronics  Output  Index  (above) 


Previous 

Month 


Lotest 

Month 


Latest 

Month 


Year  Previous 

Ago  Month 

COMMUNICATION  AUTHORIZATIONS 

(Sourer:  FCC)  Nov '50  Oet'51 

Aeronautical  .  23,802  31,989 

Marine  .  27,945  33,309 

Police,  fire,  etc .  8,279  9,965 

Industrial  .  7,605  10,930 

Land  Transportation  .  3,962  4,542 

Amateur  .  90,198  97,587 

Citizens  Radio .  397  674 

Disaster  .  0  22 

Experimental  .  478  442 

Common  carrier .  829  834 


RECEIVER 

PRODUCTION 

(Source:  RTMA) 
Television  sets  . . . 
Home  Radio  sets  . . 
Portable  sets  . . . . 
Auto  sets  . 


RECEIVER  SALES 

(Source.  Licensee  figures)  Oct  '50 
Television  sets,  units.  . .  898,638 

Electr  o  rad  o  sets,  units  672,937 

Battery  sets,  units .  89,919 

Auto  sets,  units .  396,730 

Television  sets,  value  ..$178,354,646 
Electric  radio  sets,  value  $18,101,307 

Battery  sets,  value .  $1,713,303 

Auto  sets,  value .  $10,654,753 


EMPLOYMENT  AND  PAYROLLS 

(Source:  Bur  Labor  Statistics)  Oct '50  Sept '51 

Prod,  workers,  electronic  271,900  250,300 

Prod,  wkrs.,  radio,  etc.  167,000  155,000 

Av.  wkly.  earnings,  elect.  $59.02  $62.84 

Av.  wkly.  earn  ngs,  rad  a  $57.03  $59.55 

Av,  weekly  hours,  elect. .  41.8  41.1 

Av.  weekly  hours,  radio.  41.6  40.9 


RECEIVING  TUBE  SALES 

(Source:  RTMA)  Oct  *50 

Receiv.  tubes,  total  units  40,105,611 
Receiving  tubes,  new  sets  32,305,648 
Rec.  tubes,  replacement.  6,699,448 
Receiving  tubes  gov't  . .  182,177 

Receiving  tubes,  export. .  918,338 

Picture  tubes,  to  mfrs.. .  848,387 


NETWORK  BILLINGS 

(Source:  Pub.  Info.  Bureau)  Nov '50 

AM  FM-ABC _  $2,940,967 

AM/FM-CBS .  $6,455,478 

AM  FM  MBS .  $1  357,529 

AM,7FM-NBC .  $5  040  404 

TV-ABC  .  $1,243,549 

TV-CBS  .  $2,215,744 

TV-Dumont  .  Not  avail. 

TV-NBC .  $3,070,010 


TV  AUDIENCE 

(Source:  NBC  Research  Dept.)  Dec  '50 

Sets  in  Use-toUl _  9,845,300 

Sets  in  Use— netw'k  conn.  8,337,500 

Sets  in  Use  —  New  York.  I,935,0p0 

Sets  in  Use— Los  Angeles  764,000 

Sets  in  Use  — Chicago  765,000 


I  — —  Quarterly  Figures  - 

Year  Previous  Latest 

Ago  Quarter  Quortai 


INDUSTRIAL 
EQUIPMENT  ORDERS 

(Source  NEMA) 

Dielectric  Heating  ....  S3 
Induction  Heating  ...  $1,] 


BROADCAST  STATIONS 

(Source:  FCC)  Dec  ' 

TV  Stations  on  Air .  1 

TV  Stns  CPs-not  on  air 

TV  Stns  — Applications  .  ' 


INDUSTRIAL  TUBE  SALES 

(Source:  NEMA)  3rd '50  2ihI '51  3rd '51 

Vacuum  (non-receiving).  $3,370,000  $7,750,000  $8,420,000 

Gas  or  vapor .  $1,660,000  $2,700,0()0  $2,620,000 

Phototubes  .  $230,000  $360,000  $275,000 

Magnetrons  and  velocity 

modulation  tubes  $2,050  000  $4,130,000  $3,750,000 

p-provisional;  r— revised;  e-estimated 
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AM  Stations  on  Air  . 
AM  Stns  CPs-not  on  air 
AM  Stns -Applications. 

FM  Stations  on  Air  . 
FM  Stns  CPs-not  on  air 
FM  Stns-Applications  . 
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i.' 


SAVE  making  all  these 
expensive  soldered  connections 


by  using 


Cen^lab 


Printed  Circuits  instead! 


for  more  information ...  see  the  next  two  poges  ►  ►► 


HERE  ARE  THE  STANDARD  PRINTED 


PRINTED  ELECTRONIC  CIRCUITS 

P.E.C.  are  complete  or  partial  circuits  (including  all  integral  They  provide  n 

circuit  connections),  consisting  of  pure  metallic  silver  and  from  single  resist 

resistance  materials  fired  to  Centralab’s  famous  Steatite  or  All  those  illusi 

Ceramic  X  and  brought  out  to  convenient,  permanently  an-  tions.  Save  these 

chored  leads.  complements  can 


They  provide  miniature  units  of  widely  diversified  circuits  — 
from  single  resistor  plates  to  complete  speech  amplifiers. 

All  those  illustrated  here  are  available  for  standard  applica¬ 
tions.  Save  these  pages  for  reference.  Numerous  other  circuit 
complements  can  be  furnished  for  volume  requirements. 


Ml 


■I  » 


T  *  T 


»=47l( 
Ci=100  mml. 
C.>=100  mmf. 


PC-2 

SINGLE 
RESISTOR 
S«nd  lor 
BuMotin  42-24 


PC-21 

DUAL 
RESISTOR 
Sond  for 
Bullotin  42-24 


PC-30 

RESISTOR- 
CAPACITOR 
Sond  for 
BulUtin  42-24 


PC-33 

RESISTOR- 
CAPACITOR 
Send  for 
Rullotin  42-24 


PC-36 

RESISTOR- 
CAPACJTOR 
Sond  for 
Bvllolin  42-24 


PC-50 
FILPEC 
Sond  for 
Bullotin  42-24 


tl  A  t2  Send  for 

o^X-^WWWV-^** 


»=47K 
Ci=SO  niiif. 
C2—SO  mmf. 


PC-70 

MIDGET 

COUPUTE 

Sond  for 
Rullotin  42-127 


PC-71 

MIDGET 
COUPUTE 
Sond  for 
Bollolin  42-127 


PC-51 

FILPEC 

T"  •  "T 

»=47K 

Ci=150  mMf. 
0=150  mmf. 

Sond  for 
BvIloHn  42-24 

»,tt4.7  Mof. 

Mm- 

t]=2.2  M09. 


C>=S000  mmt. 
Cs=:100  Minf. 
C,=1000  mmt. 


ft 


IMAGINE  THE  SAVINGS  YOU  GET  WITH  THESE 
CENTRALAB  PRINTED  ELECTRONIC  CIRCUITSI 


PC-92 

KNTOOE 
Sofirf  for 
ftvitotin  42-1 2t 


•  Many  less  toldarad  connections 

•  Fowor  pieces  to  buy  or  inventory 

•  Far  less  handling  costs 

•  Fewer  wiring  errors 

•  Less  weight  and  smaller  space 

•  More  uniform  circuitry 


PC-100 

VERTICAL 
INTEGRATOR 
Solid  for 
Bgllotin  42026 


When  you  check  the  details  of  standard  circuits  —  each 
available  in  one  simple  component  —  you’ll  see  the 
savings  in  Centralab’s  Printed  Electronic  Circuits. 

You’ll  see  how  they  save  weight  and  space.  You’ll  sec 
how  several  components  are  replaced  by  one,  saving  time 
and  errors  in  wiring  —  reducing  your  component  inven¬ 
tory,  and  how  the  uniformity  of  Printed  Electronic  Circu^s 
assures  you  of  circuit  stability  between  component  parlft. 

’That’s  why  more  and  more  electronic  design  engine's 
will  tell  you  that  no  other  low  power  electronic  develof- 
ment  offers  more  time  and  cost  saving  advantages  tb0t 
Centralab  Printed  Electronic  Circuits.  i 

If  none  of  the  standard  plates  meets  your  rev]uiremen4 
submit  your  circuit  to  our  engineering  department. 
can  usually  design  a  special  plate  for  your  particulv 
needs,  at  nominal  cost.  I 

Check  Printed  Circuit  advantages  now.  More  informs 
tion  and  details  will  be  mailed  to  you  right  away;  —  juit 
fill  out  the  coupon  below.  I 


PC-101 

VERTICAL 
INTEGRATOR 
Stfid  for 
ivlUtin  42-126 


PC-150 

Auor 

OUTRUT  STAGE 
Sand  (or 
tull«tin42-m 


*■"  C|=}000  mmf. 

*1=6.8  M*t.  Ci=220  mmf. 
R..=470K  Cl  pivi  Cs=2S( 

*,=470K  C«=SOOO  naif. 


PC-151 

AUDET 

OUmn  STAGE 
S«nd  for 
B«ll«tin43-m 


*,=470K 
C,=SOOO  Mxf. 
C..=220  mml. 

Cl  plui  Cw=230  mml. 
Ci=SOOO  iiiMf. 


Indiiftrial  Electronic  Paris  Diilribulori 
carry  many  of  these  plates  in  stock. 


PC-110 

fILPLATE 
FILTER  PLATE 
Send  for 
Bullotin  42-131 


Division  of  CLOBE-UNKM  INC  *  MBwonkto  1,  Wis. 


Filplofot  Oft  cennoctod  in  TV  I.F.  cirevitt 


ti:=  .75 
R2— 3.3  Rivg. 
Rl=1.5  rngg. 


R«=3.3 
R^l.5  Mcf. 
tft=IO  m99. 


INDUSTRY  REPORT— Continued 

October  1951  BLS  figures  is 
142.8  percent,  or  42.8  percent  above 
the  1947  base. 

To  show  the  trend,  the  index  is 
plotted  from  January  1947  to  the 
present,  and  a  new  figure  is  added 
as  each  issue  goe.s  to  press. 

The  index  is  not  adjusted  for 
seasonal  variations  and  long-term 
trend.  The.se  latter  adjustments 
may  be  incorporated  when  the 
necessary  exi)erience  is  accumu¬ 
lated. 

►  Significance  Of  Output — The 
most  significant  indication  of  the 
state  of  health  of  the  electronics 
industry  is  production  of  wealth, 
as  measured  by  the  output  of  all 
plants  in  the  field.  Three  possible 
measures  of  output  are :  the  num¬ 
ber  of  units  produced,  the  dollar 
value  of  shipments,  and  the  man¬ 
hours  worked  at  a  known  level  of 
productivity.  Physical  output  fig¬ 
ures  are  hard  to  come  by;  most 
military  production  figures  are 
cla.ssified.  Dollar  values  are  not  a 
good  index  of  production  activity 
because  price  changes  are  frequent, 
and  are  almost  impo.ssible  to  follow 
statistically.  So  manhours  was 
chosen  as  the  basis  of  tbe  Elec¬ 
tronics  Output  Index. 

Output  is  closely  geared  to  man¬ 
hours  worked,  provided  that  pro¬ 
ductivity  is  taken  into  account.  The 
data  on  manhours  are  accurate, 
taken  from  the  broadest  available 
industrial  basis,  the  BLS  monthly 
report  in  this  field.  Moreover  the 
figures  are  timely,  usually  not  more 
than  seven  weeks  behind  Elec¬ 
tronics’  publication  date.  Finally, 
an  index  based  on  manhours  is  the 
most  sensitive  of  all  production 
measures.  The  instant  a  change  in 
production  is  put  into  effect,  man¬ 
hours  increase  or  decrease  ac¬ 
cordingly.  Shipments  and  prices 
reflecting  the  change  may  lag  many 
weeks  or  months. 

►  Weighting  of  Figures  — The 
choice  of  manhours  as  a  basis 
automatically  provides  the  proper 
weighting  for  the  various  branches 
of  the  indu.stry.  Obviously  the 
production  of  1,000  tv  .sets  is  more 
important  than  the  production  of 
1,000  receiving  tubes,  but  the  man¬ 
hours  worked  in  the  two  cases  tend 
to  reflect  the  difference.  For  exam¬ 
ple,  in  1950,  67.8  percent  of  elec¬ 
tronic  production  manhours  were 


EDISON’S  105TH 


The  lOSth  anniversary  oi  Thomas  Alva 
Edison's  birth  Is  being  celebrated  this 
month  throughout  the  world.  Edison  is 
hailed  os  the  founder  oi  the  science  oi 
electronics.  Shown  above  Is  the  inventor 
with  diode  tube  in  which  he  discovered 
electron  conduction,  basis  oi  all  subse¬ 
quent  electronic  development 


worked  in  producing  radio  sets  and 
allied  equipment;  17.4  percent 
electron  tubes,  12.8  radio  com¬ 
munication,  telephone  and  tele¬ 
graph  equipment,  and  2  percent 
other  communications  equipment. 
Changes  in  these  categories  occur. 


Vast  TV  Expansion 
Ready  for  FCC  Nod 

Applications  for  new  stations 
expected  to  flood  Commission 
os  defreeze  approaches 

Nearly  a  billion  dollars  is  ready  to 
be  invested  in  new  television  broad¬ 
cast  stations,  according  to  FCC 
Chairman  Coy,  waiting  only  the  go- 
ahead  from  two  agencies.  First, 
the  FCC  must  issue  its  long-awaited 
report  on  television  expansion,  set¬ 
ting  up  new  allocations  and  rules 
for  vhf  and  uhf  stations.  Second, 
NPA’s  Industrial  Expansion  Divi¬ 
sion  must  allot  critical  materials, 
particularly  structural  steel  for 
buildings  and  towers. 

The  first  step,  lifting  the  freeze, 
has  been  promised  regularly  every 


but  are  averaged  out  in  the  overall 
manhour  and  productivity  figures. 
The  year  1947  was  chosen  as  the 
base  of  the  index  because  the  last 
complete  census  of  manufacturers 
was  taken  in  that  year,  and  because 
it  represents  a  typical  post-war, 
pre-Korea  year. 

One  possibility  of  error  exists 
which  cannot,  for  the  time  being, 
be  recognized  in  the  index.  The 
BTiS  figures  are  taken  from  estab¬ 
lished  electronic  firms,  doing  peace¬ 
time  as  well  as  war  production 
business.  Currently  many  firms 
outside  the  traditional  boundaries 
of  the  electronics  industry,  such  as 
milling  companies,  sparkplug  pro¬ 
ducers,  etc,  are  accepting  contracts 
for  production  of  electronic  war 
items.  The  production  workers  of 
such  firms  are  not  reported  by  the 
BLS  under  the  electronics  category 
and  their  contribution  to  tbe  overall 
output  is  accordingly  not  reflected. 
At  present  the  error  is  negligibly 
small  but  it  may  become  larger  as 
more  such  extra-industry  contracts 
are  let.  The  editors  are  maintain¬ 
ing  close  touch  with  NPA  and  DPA 
officials  to  follow  this  trend  and 
will  publish  corrective  information 
as  it  is  released  by  the  war  pro¬ 
duction  authorities. 


six  months  since  issuance  of  con¬ 
struction  permits  was  discontinued 
in  September  1948.  Now,  40  months 
later.  Pandora’s  Box  is  to  be  opened, 
but  wide.  On  hand  in  the  Commis¬ 
sion  offices  at  presstime  were  476 
applications  for  new  tv  stations, 
27  of  them  for  uhf.  At  least  1,000 
additional  applications  were  ex¬ 
pected  to  follow  closely  on  the  an¬ 
nouncement  that  FCC  is  again 
handing  out  permits.  Taking  the 
total  investment  in  a  new  tv  sta¬ 
tion  at  NARTB’s  average  e.stimate 
of  $2.50  thousand,  1,500  applications 
add  up  to  the  tidy  sum  of  $575 
million.  And  this  is  only  the  be¬ 
ginning.  Two  thousand  stations  are 
planned  for. 

►  Allocations  Report — Release  of 
the  FCC  report  is  expected  before 
March  1st,  may  even  occur  before 
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ALL-METL  BARRYMOUNTS 
Available  for  Unusual 
Airborne  Applications 


These  Barrymounts  give  the  aircraft 
and  electronic  engineer  a  vibration  iso¬ 
lator  designed  to  meet  the  unusual 
temperature  and  environmental  condi¬ 
tions  met  in  high-altitude,  high-speed 
flight.  Using  no  organic  compounds, 
these  mountings  are  not  subject  to 
temperature  influences  that  may  affect 
the  performance  of  other  mountings. 

ALL-METL  Barrymounts  have  wide 
load  range  with  uniform  performance. 
Natural  frequency  is  about  7*/^  cycles 
per  second;  horizontal  stiffness  is  low 
for  maximum  isolation  of  horizontal 
vibration.  Transmissibility  at  resonarKe 
is  only  4V'2-  There  is  no  snubber  con¬ 
tact  nor  resonance  carryover  when 
vibrated  at  government-specified  ampli¬ 
tudes. 

Designed  especially  for  unusual  mil¬ 
itary  conditions,  these  mountings  meet 
the  vibration  requirements  of  JAN-C- 
172A,  MIL-E-5272  (USAF),  and  MIL¬ 
T-5422  (BuAer).  Ask  for  your  free 
copy  of  Catalog  509,  containing  details 
of  these  mountings. 


BARRY  RUGCEDIZES 
ISOLATORS  AND  BASES 
For  Aircraft  C-arrier  Service 
anfl  Crash  landings 


Barry  vibration  Isolators  and  mount¬ 
ing  bases  are  available  in  "ruggedized" 
construction,  to  withstand  the  severe 
shcKks  of  arrested  landings  on  aircraft 
carriers  and  in  crash  landings.  These 
units  are  tested  to  meet  the  shock-test 
requirements  of  Specification  AN-E-19, 
for  the  equipment  sizes  listed  in 
JAN-C-172A. 

Ruggedized  mounting  bases  equipped 
with  either  ALL-METL  or  Air-damped 
Barrymounts  can  be  furnished  in  stand¬ 
ard  JAN'-C-172A  sizes  and  in  special 
sizes  to  meet  customers'  requirements. 
A  conspicuous  advantage  of  ruggedized 
Barry  bases  is  the  gain  in  strength  of 
the  base  framework  itself  —  beyond 
JAN  requirements  —  achieved  with 
very  little  increase  in  weight,  for  loads 
up  to  50  pounds,  by  design  modifica¬ 
tion  of  standard  JAN  bases.  For  greater 
loads,  ruggedized  Barry  bases  are  of 
stainless  steel  instead  of  aluminum. 
■Write  for  listing  of  ruggedized  bases 
and  unit  mounts. 


SHOCKannVIBRATION  NEWS 


BARRYMOUNTS  BOR  ASSURED  CONTROL  OB  SHOCK  AND  VIBRATION 


IBRATK 


will  be  found  in  this  complete  family  of  Barrymounts. 
From  tiny,  ounce-rated  unit  mounts  .  .  .  through  rug¬ 
gedized  bases  ...  to  heavy-duty  isolators  for  industrial 
machinery  .  .  .  Barrymounts  meet  all  your  needs.  FREE 
CATALOGS  give  you  details  of  dimensions,  load  ratings, 
and  military  specifications  met  by  these  effective  vibra¬ 
tion  and  shock  isolators. 

BOR  AIRCRABT  SERVICE 

Catalog  509  describes  ALL-METL  Barrymounts  for  use 
at  extreme  temperatures.  Catalog  502-A  covers  Air- 
damped  unit  mounts  and  bases. 

FOR  INDUSTRIAL  USES 

Catalog  S04-B  describes  the  general  line  of  Barrymounts 
rated  from  *4  ounce  to  3300  pounds.  Catalog  607  covers 
the  use  of  Barrymounts  with  heavy  industrial  machinery. 

And  for  SPECIAL  PROBLEMS 

ask  the  advice  of  our  Field  Engineering  department,  or¬ 
ganized  to  apply  our  wide  experience  to  your  particular 
needs. 

Address  all  inquiries  to : 

T”'  BARRY 

707  PlIASANT  ST.,  WATERTOWN  72,  MASSACHUSETTS 

SAUS  RIPRiSIMTATIVIS  IN 

Attoata  Cbicaqa  Clavataad  Dallat  Daytea  OatraH  La*  Aaqalat 
Miaatapeli*  N*w  Terh  Philadalphia  Pfcaaaix  Raebaster  St.  Laai* 

Saa  Praacitca  Saattia  Taraata  Watkiaqtaa 
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this  issue  of  Electronics  reaches 
subscribers.  In  the  report  will 
appear  these  items : 

♦  A  geographical  assignment  of 
the  12  existing  vhf  channels  and  70 
new  uhf  channels  to  1,250  cities 
and  towns. 

♦  The  engineering  standards  of 
allocation.  These  are  expected  to 
follow  recommendations  of  such 
professional  advisory  bodies  as 
JTAC  and  to  meet  with  general 
approval  of  technicians. 

A  decision  on  the  controversial 
issue  of  reserving  channels  for 
educational  institutions  not  now 
financially  able  to  apply  for  them. 

♦  Action  on  the  proposed  alloca¬ 
tion  plans  submitted  by  Allen  B. 
DuMont  and  others  which  will 
have  a  far-reaching  effect  on  the 
competitive  positions  of  tv  net¬ 
works. 

Behind  the  report  is  a  vast 
amount  of  work  by  FCC  engineers 
and  clerical  staff.  Already  solved 
is  the  critical  problem  of  fitting  in 
stations  in  the  crowded  New  Eng¬ 
land  area,  first  region  set  up  for 
consideration.  Tentative  solutions 
for  other  populous  regions  have 
also  been  reached,  but  a  sharp 
reduction  in  clerical  staff,  follow¬ 
ing  recent  budget  cuts,  has  cur¬ 
tailed  the  paperwork  follow- 
through. 

^Licensing  Action  —  Following 
issuance  of  the  report,  a  period  of 
about  60  days  is  anticipated  to 
allow  applicants  to  revise  their 
applications  (from  uhf  to  vhf  or 
vice  versa,  change  in  location, 
etc).  During  this  period  the  Com- 
missioH  will  probably  not  act  on 
any  application  and  all  those  from 
a  given  city  will  be  placed  on  equal 
footing.  A  firm  cutoff  date  is  ex¬ 
pected  at  the  end  of  this  filing 
period;  broadcasters  filing  there¬ 
after  will  probably  find  themselves 
in  the  second  balcony. 

The  Commission  will  then  take 
up  applications  and  act  on  the 
merits  of  each.  First  to  be  settled 
will  be  the  easy  cases  where  the 
number  of  applications  from  a 
given  city  does  not  exceed  the 
number  of  channels  reserved  for 
that  city.  These  are  smaller  com¬ 
munities  with  limited  capital  and 
low  market  potential. 

Next  will  follow  a  long  series  of 
competitive  hearings,  during 


which  the  Commission  must  sort 
out  the  haves  from  the  have-nots 
where  applications  exceed  facil¬ 
ities.  Complicating  this  procedure 
will  be  the  existence  of  uhf  and 
vhf  assignments  in  the  same  area, 
with  substantial  difference  in  cov¬ 
erage  and,  hence,  competitive  ad¬ 
vantage.  Of  the  1,985  station 
assignments  planned  in  the  tenta¬ 
tive  allocation  released  last  year, 
526  are  for  commercial  vhf,  1,250 
for  commercial  uhf,  82  for  educa¬ 
tional  vhf,  and  127  for  educa¬ 
tional  uhf.  It  is  expected  that  this 
division  will  hold  in  the  final  allo¬ 
cation,  with  a  possibility  of  a 
reduction  in  the  educational  reser¬ 
vations. 

Two  major  hazards  confront  the 
industry  in  the  competitive  phase 
of  allocation.  First,  any  coura¬ 
geous  or  foolhardy  applicant  may 
throw  the  whole  plan  into  the 
courts  via  the  injunction  route. 
Such  action,  which  might  delay 
competitive  hearings  a  year  or 
more,  is  not  expected  from  estab¬ 
lished  operators.  But  there  is 
much  new  money  waiting  to  be  in¬ 
vested  in  a  highly  profitable  busi¬ 
ness,  and  a  di.sappointed  applicant 
may  dare  the  Commission’s  wrath 
by  appeal  first  to  the  district 
courts  and  ultimately  to  the  Su¬ 
preme  Court.  The  networks  are 
holding  their  breath  over  this  pos¬ 
sibility  because  they,  as  well  as 
the  Commission  and  the  public, 
have  no  stomach  for  further  delay. 

The  second  hazard  is  the  short¬ 
age  of  hearing  examiners.  Only 
seven  are  now  available;  the  Com¬ 


mission  has  already  gone  to  Con¬ 
gress  for  funds  to  hire  an  addi¬ 
tional  seven  men  for  this  rough 
service. 

►  UHF  and  Materials — The  fate  of 
the  uhf  band  is  cloudy  at  the 
moment.  The  Commission  is  fear¬ 
ful  that  many  uhf  channels  may 
go  begging,  due  to  lack  of  receiv¬ 
ing  equipment,  if  manufacturers 
hold  back  waiting  for  stations  to 
start  operation.  The  industry  is 
banking,  therefore,  on  strong  Com¬ 
mission  support  for  the  uhf  appli¬ 
cant,  even  to  the  extent  of  allow¬ 
ing  broadcasters  who  already  own 
the  legal  limit  of  five  vhf  stations 
to  own  several  additional  uhf  out¬ 
lets. 

FCC  Broadcast  Division  Chief 
Curtis  Plummer  stands  on  his 
earlier  prediction  that  from  50  to 
80  uhf  or  vhf  stations  will  be 
authorized  in  smaller  non-competi¬ 
tive  markets  by  the  first  of  July, 
and  that  an  equal  number  will  be 
issued  quarterly  thereafter.  It 
is  problematical  whether  NPA 
actions  on  steel  allotments  and 
other  materials  controls  would 
provide  for  new  stations  at  this 
rate.  Certainly  if  grants  were 
issued  faster  shortages  could  take 
control  in  a  big  way.  Even  if  they 
do.  Commissioner  Sterling  is  bet¬ 
ting  that  operators  will  get  on  the 
air  somehow,  mit  ersatz  maybe, 
but  on  the  air.  He  points  out  that 
uhf  antennas  are  small  and  can  be 
supported  temporarily  on  wooden 
poles  if  need  be. 

So.  this  spring,  tv  is  off  to  the 
races. 


Markets  and  Sales 


Lake  Carriers  Buying 
VHF  Radiophones 

Great  Lakes  ‘bulk  carriers’  such 
as  ore,  coal,  pig  iron  and  limestone 
ships  are  installing  very  high  fre¬ 
quency  radiophones  to  supplement 
equipment  now  operating  on  over- 
crovitded  medium  and  high-fre¬ 
quency  bands. 

The  Electronics  Committee  of  the 
Lake  Carriers  Association,  follow¬ 
ing  a  recommendation  of  the  Wash¬ 


ington  consulting  firm  of  Jansky  & 
Bailey,  is  urging  ship  operators  to 
buy  30  eight-channel  sets  working 
in  the  vicinity  of  160  megacycles. 
Operators  have  already  ordered  19 
and  installed  several,  will  buy  more 
if  the  sets  pan  out  satisfactorily  in 
1952. 

►318  Prospects — There  are  318 
bulk  carriers  under  U.  S.  Registry 
in  the  Great  Lakes.  Of  these,  314 
are  equipped  with  radiophones  op- 
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Whether  you’re  talking  in  the  simple  terms  of  drink¬ 
ing  water  ...  a  drink  for  yourself  . . .  the  needs  of 

a  construction  crew _ or  designing  the  latest  in  electronics 

equipment . . .  capacity  is  important  on  every  job.  El-Menco 
Silvered-Mica  Capacitors  meet  exacting  requirements  over 
a  wide  range  . . .  from  the  tiny  CM-15  (2-525  mmf.  cap.)  to 
the  mighty  CM-35  (3300-10000  mmf.  cap.). 


The  safety  factor  of  a  half-filled  jug  is  built  into  every 
El-Menco  Capacitor.  Each  unit  is  factory-tested  at  double 
its  working  voltage.  You  are  assured  of  dependability  in 
every  application.  El-Menco  Capacitors  offer  peak  perform¬ 
ance  for  all  specified  military  capacities  and  voltages. 


For  higher  capacity  values  —  which  require  extreme  tem¬ 
perature  and  time  stabilization  —  there  are  no  substitutes 
for  El-Menco  Silvered-Mica  Capacitors. 


Writ*  on  yowr  bu«in*t(  kltarlwad 
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erating  in  the  2,  4,  6  and  8  mega¬ 
cycle  medium  and  high-frequency 
bands.  Aside  from  interference 
caused  by  ships  operating  in  close 
proximity  to  each  other  on  these 
bands,  the  frequencies  involved 
cause  signals  to  travel  much 
greater  distances  than  are  nor¬ 
mally  needed  and  so  cau.se  addi¬ 
tional  interference. 

New  and  supplemental  vhf  radio¬ 
phones  are  expected  to  cover  ap¬ 
proximately  60  miles  from  ship  to 
shore  and  40  miles  from  ship  to 
ship.  About  75  percent  of  all  bulk- 
carrier  communications,  says  the 
Committee,  is  confined  to  those 
ranges. 

Printed  Circuits— 

Past,  Present  and  Future 

'50  was  a  development  year,  '51 
brought  pilot-plant  runs,  '52 
may  see  mass  production 

Printe^d  circuits  were  the  subject 
of  intensive  research  and  develop¬ 
ment  in  many  plants  in  1950.  The 
work  had  progressed  far  enough 
by  1951  to  warrant  pilot-plant 
runs.  The  year  1952  will  see  the 
beginning  of  mass  production,  and 
proponents  think  that  by  1953 
printed  circuits  will  be  used  in  a 
substantial  number  of  electrical  as 
well  as  electronic  products. 

Military  intere.st  sparked  print¬ 


ed-circuit  research  during  World 
War  II.  Contrary  to  popular  opin¬ 
ion,  however,  the  Services  have 
since  then  ordered  cautiously,  with 
the  result  that  in  the  postwar 
period  commercial  applications 
have  accounted  for  most  of  the 
modest  volume.  The  market  is  now 
in  the  process  of  reversing,  with 
military  contracts  constituting 
over  half  the  business  on  the 
books. 

►  Broad  Field — The  words  ‘printed 
circuits’  cover  many  processes  and 
in  several  instances  are  a  mis¬ 
nomer.  There  are  numerous  ways 
of  reducing  labor  and  material 
costs  involved  in  the  use  of  in¬ 
dividual  wires  and  soldered  joints 
in  electrical  and  electronic  appa¬ 
ratus.  Conductive  liquids  or  pow¬ 
ders  containing  metal  such  as 
silver  can  be  deposited  in  required 
patterns  on  plastic  or  ceramic  in¬ 
sulation  by  ‘silk  screen’  methods 
commonly  used  in  the  manufacture 
of  nameplates.  Similar  ‘wiring’ 
can  be  printed  by  means  of  more  or 
less  conventional  presses.  Insulat¬ 
ing  materials  can  be  electroplated 
w'ith  metals  such  as  copper,  and 
part  of  the  metal  chemically  etched 
away  by  photo-engraving.  Or 
sheets  of  metal  can  be  stamped  or 
laminated  firmly  into  plastics  and 
unwanted  areas  mechanically  cut 
out  by  means  of  dies. 

In  general,  silk  screening  and 
printing  methods  are  used  where 
only  a  small  amount  of  electric 
current  must  be  carried  and  ex¬ 


treme  compactness  is  the  para¬ 
mount  need.  Stamping  and  lami¬ 
nation  are  mure  commonly  found 
in  heavier-duty  electrical  equip¬ 
ment.  Several  mechanized-wiring 
techniques  are  used  in  the  fabrica¬ 
tion  of  component  parts,  as  in  the 
internal  connections  of  a  multi¬ 
contact  rotary  switch.  Some  parts 
such  as  resistors  and  capacitors 
may  be  printed  right  along  with 
wiring.  Subassemblies  such  as 
amplifiers  involving  printed  or 
stamped  wiring  and  components 
may  form  part  of  large  units  other¬ 
wise  wired  by  conventional  means. 
Dip  soldering  is  frequently  used 
for  interconnection  of  such  units. 
On  the  other  hand,  some  relatively 
simple  devices  such  as  hearing  aids 
may  utilize  mechanized-wiring  ex¬ 
clusively. 

►  Typical  Users — Avion  Instru¬ 
ment  Corp.  thinks  it  will  produce 
$25,000  worth  of  printed  or 
stamped  circuits  in  1952. 

Centralab,  reporting  “a  sub¬ 
stantial  increase  in  orders”  for 
1952,  thinks  ’53  will  be  “the  big 
year”,  speculates  that  printed-cir¬ 
cuit  business  may  stack  up  in 
about  this  order  of  importance  for 
most  manufacturers:  ordnance 
items  including  guided  missiles, 
communications  equipment  and 
radar,  computers,  tv  subassemblies 
and  other  electronic  items. 

Decimeter,  Inc.,  using  copper- 
laminated  wiring  in  a  two-tube 
television  preamplifier  for  the  past 
two  years,  hopes  to  have  the  tech¬ 
nique  approved  for  use  in  connec¬ 
tion  with  a  government  contract. 

Elm  Laboratories  has  spent 
$10,000  developing  a  lamination 
process,  is  now  in  production  on  a 
pocket-size  test  instrument,  also 
has  a  military  contract,  hopes  to 
get  its  investment  back  in  ’52. 

Emeloid  expects  a  10-time  in¬ 
crease  this  year  in  orders  for  both 
component  parts  and  subassem¬ 
blies  using  mechanized-wiring 
techniques,  has  commitments  that 
seem  to  insure  it. 

Erie  Resistor,  so  far  supplying 
printed  circuitry  largely  for  hear¬ 
ing  aids,  says  tv  manufacturers 
are  finally  taking  a  more  serious 
look  at  the  technique  and  that  this 
forecasts  a  sharp  increase  in 
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AN  ISOTRONIC  DC  POWER  SOURCE 


ACCURATE  TO  -0.0t% 


Mbd«l  E-6/  2-5 


Th«  best  of  spectrophotometers  operates  erratically  when  input 
power  looks  like  this 


Furthermore,  circuitry  developed  for  the  Model  E-d/2-5  Noba*  j 
tron  is  advanced  in  simplicity,  involving  no  moving  ports.  That  i 
means  easy  maintenance,  trouble-free  operation. 

IT  rite  for  information.  jj 


instead  of  like  this  1  hr 


Haven't  you  been  plagued  by  input  voltage  drop,  particularly 
in  the  course  of  long-running  experiments?  Or  hove  you  hod  to 
interrupt  or  defer  work  while  batteries  were  being  charged 
or  replaced? 

The  Sorensen  Model  E-6/2-5  Nobotron*  has  been  specifically 
designed  to  exclude  this  difficulty.  Using  it,  you  con  be  sure 
your  equipment  is  getting  2  and  6  volts  DC,  plus  or  minus 
0.01th,  with  that  accuracy  maintained  indefinitely  at  normal 
room  temperature. 


Input  voh«p«  ranpn 
Outpvt 

#  1  for  lomp 
#2  for  filomont 
#3  for  bkii 
Piltorii»9 
#1 

#2  4  3 

Rogulotion  occwrocy 
Tiffio  coiMtont 


SPECIFICATIONS 

93  I30VAC,  1^,  SO-eO  cycim 

6VDC  odjwitoblo  ^10%  ot  5  omports 
6VDC  ot  100  Mo. 

2VDC  odjustoblo  ±10%  ot  100  Mo. 

1%  moM. 

0.05%  max. 

±0.01%  ogoinft  lino  chongos 

0.1  second*  under  most  severe  line  chonges 


Site:  17  x  12j^  x  17  self  contained 

19  X  12^  ponel  for  reloy  rock  mounting 
Weight:  Approximotely  90  pounds 
Meters:  No  meters  ore  provided  due  to  the  extreme 
regulation  occurocy  involved. 


*Reg.  U.  1  9ot.  Off.  by 
Sernesms  4  Co.,  Inc. 


^  ^  SORENSEN 

SORENSEN  AND  COMPANY  •  375  FAIRFIELD  AVE.,  STAMFORD,  CONN. 
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this  new  type  of  business. 

Franklin  Airloop  did  $400,000 
worth  of  stamped  wiring  business 
in  1951,  says  “the  prospect  for  1952 
looks  particularly  bright  in  that 
Sylvania  has  signed  a  non-ex¬ 
clusive  license  agreement.” 

Mallory,  working  on  a  powdered- 
metal  technique,  “expects  to  bring 
out  at  least  one  important  new 
product  for  the  general  consumer 
this  year”,  has  a  high-priority  mili¬ 
ary  contract  that  appears  to  lend 
itself  to  printed  wiring. 

Photocircuits  Corp.  did  $50,000 
worth  of  business,  on  pilot  run  and 
production  orders,  in  1951.  The 
company  thinks  sales  will  increase 
from  five  to  tenfold  this  year,  cov¬ 
ering  telemetering  devices,  com¬ 
puters,  decoding  machines,  tv  tun¬ 
ers,  classified  ordnance  items  and 
hearing  aids. 

Plastics  &  Electronics  has 
orders  for  printed  circuits  used  in 
subminiature  servo  amplifiers  and 
a  subminiature  transceiver,  is 
making  150,000  voltage  dividers 
each  of  which  replaces  22  conven¬ 
tional  resistors.  In  addition,  the 
firm  also  expects  to  produce  a 
four-tube  subminiature  broadcast 
receiver. 

M.  J.  Sears  is  working  on  a 
method  of  turning  out  mechanized 
wiring  on  a  continuous-strip  basis, 
expects  $30,000  worth  of  business 
this  year. 

F.  W.  Sickles  is  developing 
major  television  components  using 
printed-circuit  techniques. 

Stupakoff  is  getting  ready  for 
production  of  integrators,  multi¬ 
pliers  and  amplifiers  for  both  mili¬ 
tary  and  commercial  use. 

U.  S.  Gasket  is  moving  out  of  the 
development  stage. 

►  Promising  Volume — No  accurate 
estimate  of  the  total  volume  of 
printed-circuit  business  is  possible 
"  at  this  time  for  two  major  reasons : 
Many  manufacturers  of  electronic 
equipment  other  than  those  spot- 
checked  are  using  the  technique  to 
.some  extent  in  their  own  produc¬ 
tion  rather  than  for  resale  or  are 
‘not  talking’:  and  an  increasing 
percentage  of  the  volume  covers 
applications  which  are  of  necessity 
classified. 

It  is  known  only  that  business 
currently  available  is  substantial, 
and  growing  more  so  every  day. 


Germanium  -  Threat  or  Promise 
to  Electronics  Industry? 


Semiconductor  devices  will 
eventually  replace  many  vac¬ 
uum  tubes — but  try  to  buy  a 
transistor  today! 

Germanium,  basis  of  transistors 
and  new  power  rectifiers,  is  the 
enigma  of  the  electronics  industry. 
The  material  itself  is  a  puzzler. 
Combining  the  properties  of  a  con¬ 
ductor  like  copper  and  an  insulator 
like  glass,  its  importance  in  elec¬ 
tronics  resides  in  its  ability  to  carry 
strong  current  under  the  control  of 
a  weak  one. 

This  ability  to  amplify  was  once 
a  virtual  monopoly  of  the  vacuum 
tube;  by  passing  electrons  through 
a  vacuum  or  gas-filled  space  it  is 
possible  to  exercise  control  over 
them.  Now  the  same  trick  has  been 
turned  in  a  solid  material.  This  not 
only  eliminates  the  need  for  the 
vacuum,  a  costly  if  imponderable 
material,  but  makes  possible  the 
transistor,  an  amplifier  having 
great  mechanical  strength,  long 
(possibly  indefinite)  life,  and  high 
efficiency. 


COAST-TO-COAST 
COLOR  SURGERY 


Clos«d<lTcuil  It  transmUalon  in  color  of 
on  oporation  taking  place  in  Loa  An- 
galea.  Colli.,  wai  Tiawod  hj  a  group  oi 
doctors  in  Now  York  rscontly.  The  oper¬ 
ating  surgeon,  shown  at  left  center  srith 
glasses,  operated  to  remove  an  arterial 
constriction  in  the  heart  oi  the  potient 


K.  M.  Burns  of  the  Bell  Labora¬ 
tories,  a  pioneer  in  germanium  elec¬ 
tronics,  predicted  this  month  to  the 
Society  of  the  Chemical  Industry 
that  a  new  industry  will  grow  from 
this  material,  rivalling  the  chemical 
industry  in  size.  This  is  a  big 
prediction,  but  one  to  be  taken  seri¬ 
ously  since  Bell  Labs  people  are 
noted  for  conservatism  in  all  things, 
let  alone  public  utterances. 

►  Transistors,  Tomorrow — But  all 
this  is  in  the  future.  Technicians 
have  to  be  well  connected  to  get 
samples  today.  Electronics  called 
six  manufacturers  known  to  be 
working  on  commercial  forms  of 
the  transistor,  asking  for  order¬ 
placing  information,  got  the  fol¬ 
lowing  replies:  Western  Electric, 
none  available,  all  going  to  mili¬ 
tary;  General  Electric,  limited 
supply  to  equipment  manufactur¬ 
ers  only;  Raytheon,  did  have  model 
CK-703  available  for  $18,  now  dis¬ 
continued  in  favor  of  model  CK- 
716  expected  to  be  available  next 
month;  Sylvania,  not  on  market, 
still  in  engineering  stage;  West- 
inghouse,  not  available  commerci¬ 
ally ;  RCA,  not  available.  The  new 
day  may  be  dawning,  but  it’s  still 
pretty  dark  in  the  channels  of 
trade. 

►  Old  Material — Discovered  in 
1886,  germanium  found  few  uses 
(manufacturing  special  optical 
glass  and  treating  anemia)  until 
electronic  technicians  found  it  was 
a  rectifier,  that  is,  would  change 
alternating  current  into  pulsating 
direct  current.  But  it  had  strong 
competitors  in  silicon  and  selen¬ 
ium  in  the  rectifier  field.  Then 
Bardeen  and  Brattain  of  Bell  Labs 
produced  the  first  germanium 
transistor  in  1948,  and  in  1950  the 
same  group  produced  an  improved 
form,  the  junction  transistor.  The 
latter  unit  is  the  ‘hot  item’  that 
promises  to  revolutionize  elec¬ 
tronics. 

One  of  the  rare  metals,  a  by¬ 
product  of  lead  refining,  germa¬ 
nium  has  been  quoted  for  years  at 
about  $200  per  pound.  The  demand 
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plasticoh 
«p"  Capa«*®^ 


Large  values  of  capacitance 
are  housed  in  CP  70  style  con¬ 
tainers.  Soldered-in  glass  in¬ 
sulators  assure  hermetic  seal¬ 
ing.  Small  values  of  capaci¬ 
tance  are  housed  in  our  popu¬ 
lar  glassmike  style  containers. 

OUR  SPECIALTY  is  engi¬ 
neering  capacitors  to  exact¬ 
ing  requirements. 

We  invite  your  inquiries. 


MANUfACTURIRS 

GUusmikt  Capadton 
Plasticon  Capadton 
HiVoU  Power  Supplies 
Pulse  Forming  Networks 


*  utilize  polystyrene 

as  the  solid  dielectric-es- 
pecially  suitable  for  these 
applications: 

•  computers  •  calculators 

•  saw-tooth  oscillators 

•  RC  circuits 

•  electronic  controls 

•  integrating  circuits 

Plasticon  Type  "P"  Capacitors  have  gained  wide  acceptance 
for  a  variety  of  applications  in  addition  to  those  listed  above. 

if  you  require  the  following  characteristics,  specify 
Plasticon  "P"  Capacitors: 

Electrical  characteristics  at  25‘’C  ambient 
temperature: 

•  high  resistance  10"  ohms  /mfd  or  10"  ohms 
max. 

•  low  power  factor  0.05%  or  less 

•  low  dielectric  absorption  0.05% 

•  Q  is  practically  constant  from  DC  to  100  Kc 

Other  features: 

•  voltage  ranges  available  100,  400  and 
1000V 

•  capacitance  range  0.001  to  25  mfd 

•  capacitance  tolerance  10%  standard  — 
also  available  5%,  2%  and  1% 

•  temperature  range  — 60®C  to  -j-90®C 

•  temperature  coefficient  approx.  150  PPM/ 

°C  negative 


onden 


/tu  rn 

'V 

ser^^roduet 


All  Phones;  tMhatsaior  2-3727 


«  Compa n y 
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for  it  is  still  so  small  that  the 
price  of  the  raw  product  has  not 
changed  materially  (present  quo¬ 
tation  $180  per  pound).  The 
amount  of  germanium  used  even  in 
the  larger  rectifier  units  is  so 
small  that  raw  material  cost  is 
almost  negligible.  Special  refin¬ 
ing  methods,  carried  out  in  the 
manufacture  of  the  transistor  or 
rectifier,  account  for  bulk  of  the 
material  cost. 

►  New  Process — Until  recent 
months,  transistors  and  germa¬ 
nium  rectifiers  were  made  from  a 
slab  cut  into  strips  with  a  saw. 
Despite  great  caution  in  process¬ 
ing,  it  proved  well  nigh  impos¬ 
sible  to  produce  a  uniform  product. 
Consequently  the  early  point-con¬ 
tact  transistors  were  difficult  to 
produce  to  the  tolerances  com¬ 
monly  met  by  vacuum  tubes.  Then 
the  production  of  single-crystal 
germanium  was  tried,  by  with¬ 
drawing  material  slowly  from  a 
melt  just  on  the  point  of  freezing. 
Tests  showed  that  this  material 
was  highly  uniform.  Moreover 
specific  impurities,  necessary  to 
produce  the  rectifying  and  ampli¬ 
fying  action,  could  be  thereby  in¬ 
troduced  with  great  precision.  Out 
of  this  technique  came  the  junc¬ 
tion  transistor,  and  the  germa¬ 
nium  power  rectifier. 

At  the  moment  the  germanium 
power  rectifier  has  the  center  of 
the  commercial  stage.  As  a  recti¬ 
fier  in  tv  sets,  and  elsewhere  where 
commercial  alternating  current 
must  be  changed  to  direct  current, 
it  promises  to  displace  immedi¬ 
ately  the  traditional  vacuum  tube 
rectifier  and  the  less  efficient 
selenium  rectifier. 

►  Today’s  Market — Even  in  the 
heavy-current  industrial  field,  the 
promise  is  nearly  a  reality.  In 
theory  an  area  the  size  of  your 
little  fingernail  (one  square  centi¬ 
meter)  of  single-crystal  germa¬ 
nium  will  rectify  1,000  amperes, 
and  300  amperes  has  actually  been 
carried  in  practical  tests,  This 
puts  the  germanium  rectifier  in 
the  heavy-duty  class,  quite  pos¬ 
sibly  a  competitor  to  the  thyratron 
and  ignitron  in  such  large  scale 
applications  as  resistance  weld¬ 
ing  control. 

The  long-term  future  is  with  the 
junction  transistor,  which  will  put 


electronics  into  local  telephone 
exchanges  and  other  large-scale 
equipment  where  electron  tubes 
have  never  been  used  because  of 
limited  life  and  costly  consump¬ 
tion  of  power.  It  will  radically 


reduce  the  size  of  computers,  and 
so  simplify  maintenance  that  such 
brain-savers  may  someday  be  com¬ 
monplace  in  many  business  offices. 
But  don’t  try  to  buy  a  transistor 
today. 


Industry  Activities 


JETEC  Holds  First 
General  Conference 

Committees  discuss  tube  stand¬ 
ardization  but  individual  engi¬ 
neers  seem  preoccupied  with 
television 

First  general  conference  of 
JETEC,  the  joint  electron  tube  engi¬ 
neering  council  of  the  Radio-Tele¬ 
vision  Manufacturers  Association 
and  the  National  Electrical  Manu¬ 
facturers  Association,  attracted  120 
tycoons  from  the  tube  business  to 
Absecon  New  Jersey’s  swank  Sea- 
view  Country  Club. 

Topic  officially  discussed  by  11 
committees  was  standardization  of 
tubes,  work  in  progress  ranging  all 
the  way  from  type  designations  to 
packaging.  Unofficially,  there  was 
much  talk  about  tubes  for  tele¬ 
vision. 

►  Tube  Trends — Engineers  button¬ 
holed  at  the  conference  seemed 
preoccupied  with  the  development 
of  television-picture-tube  glass 
faceplates  having  cylindrical  cross 
sections.  It  appears  that  as  picture- 
tube  sizes  increase  conventional 
spherical-cross-section  faceplates 
become  annoyingly  susceptible  to 
reflections  from  room  lights  above, 
below  or  off  at  the  sides  of  the 
screen.  Cylindrical  -  cross  -  section 
faceplates  reduce  side  reflections. 
Television  picture  tubes  having 
smaller-diameter  necks  are  evi¬ 
dently  also  under  development. 
Easier  vertical  and  horizontal  de¬ 
flection  of  the  pencil-pointed  elec¬ 
tron  beam  forming  the  lines  of  the 
picture  in  large-screen  sets  is,  we 
were  told,  the  objective. 

Receiving-tube  engineers  en¬ 
countered  at  the  JETEC  meeting 
were  in  many  cases  thinking  about 


radio-frequency  amplifier  types 
they  hoped  would  be  suitable  for 
use  as  the  first  tube  in  tuners  de¬ 
signed  for  the  ultra-high-frequency 
television  band.  Here  the  problem 
appears  to  be  one  of  obtaining  high 


MEETINGS  [ 

March  3-6:  IRE  National 
Convention,  Waldorf-Astoria 
Hotel  and  Grand  Palace,  New 
York,  N.  Y. 

March  30:  Sixth  Annual 
NARTB  Broadcast  Engineer¬ 
ing  Conference,  and  30th  An¬ 
nual  Convention  of  NARTB, 
Stevens  Hotel,  Chicago,  Ill. 

Apr.  7-9:  Radio  Component 
Show,  Grosvenor  House,  Park 
Lane,  London,  Wl,  England. 

May  5-7:  Second  Government- 
Industry  Conference,  spon¬ 
sored  by  RTMA,  NEMA, 
AIEE,  at  National  Bureau  of 
Standards,  Washington,  D.  C. 

May  5-16:  British  Industries 
Fair,  Earls  Court  and  Olym¬ 
pia,  London,  England,  and 
Castle  Bromwich,  Birming¬ 
ham,  England. 

May  13:  Radio  Club  of  America, 
Room  502,  Engineering  Socie¬ 
ties  Building,  New  York,  N.  Y. 

May  16-17 :  Fourth  Southwest 
IRE  Conference  and  Radio 
Engineering  Show,  Rice  Hotel, 
Houston,  Tex. 

May  19-22:  1952  Electronics 
Parts  Shows,  Exhibition  Hall, 
Stevens  Hotel,  Chicago,  Ill. 

June  23-27 :  AIEE  Summer 
General  Meeting,  Hotel  Nic¬ 
ole,  Minneapolis,  Minn. 

Auc.  12-15:  1952  APCO  Con¬ 
ference,  Hotel  Whitcomb,  San 
Francisco,  Calif. 

Aug.  27-29:  Western  Electronic 
Show  and  Conference,  Munici¬ 
pal  Auditorium,  Long  Beach, 
Calif. 

Sept.  8-12:  National  Instru¬ 
ment  Conference  and  Exhibit,  I 
Cleveland,  Ohio. 

Oct.  20-22:  Radio  Fall  Meeting,  ! 
RTMA  Engineering  Depart¬ 
ment,  Hotel  Syracuse,  Syra-  i 
cuse,  N.  Y.  ! 
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4700FA 


3404 


2336 


INSULATED 

TUBULARS 


ERIE  RESISTOR  CORP.,  ERIE,  PA 

LONDON,  ENGLAND  .  .  .  TORONTO,  CANADA 


designed  for 

MINIATURIZATION,  RUGGEDIZATION 


Erie  Ceramicon?  fulfill  all  the  requisites  pacitors  are  shovm  above.  Feed-Thru's 
for  efficient  by-passing — compact  de-  are  supplied  in  values  up  to  2000  mtnf, 
siqni,  low  inductance,  and  conservative  Stand-Off  units  up  to  5000  mmf.  Tubular 
500  volt  D.  C.  rating.  Erie  Resistor  offers  and  Disc  units  up  to  .01  mfd.  Also  shown 
the  most  complete  line  of  ceramic  by-  above  are  two  Silver  Button  Micas  repre¬ 
pass  units  available.  Each  design  has  senting  the  370  series  for  values  up  to 
been  thoroughly  proven  in  domestic  1000  mmf  and  the  4700  series  for  values 
and  military  equipment.  up  to  6000  mmf.  Write  for  samples  to 

Sixteen  popular  styles  in  ceramic  ca-  meet  your  specific  requirements. 
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Rain  without  introducing:  serious 
noise  within  the  tube  itself. 

Power-tube  engineers  in  several 
plants  are  concentrating  on  types 
that  generate  the  final  output  power 
for  1  to  5-kilowatt  uhf  television 
transmitters. 

TV  Antenna  Tested 
By  Helicopter 

Helicopters  have  been  used  to  de¬ 
termine  the  best  location  for  tele¬ 
vision  station  towers  with  some 
success.  Now  there  are  indications 
that  the  versatile  aircraft  may 
prove  equally  useful  in  facilitating 
adjustment  of  tv  transmitting  an¬ 
tennas  for  best  coverage  after  they 
are  installed. 

When  WJZ-TV  moved  to  New 
York’s  Empire  State  Building  and 
at  the  same  time  increased  power, 
the  expected  increase  in  signal 
strength  was  achieved  in  all  but  a 
few  locations.  One  of  these  was 
nearby  Long  Island’s  north  shore. 
Engineer  John  Preston  boarded  a 
helicopter  and  circled  the  antenna 
about  li  miles  out,  carrying  signal- 
strength-measuring  equipment  in 
his  lap.  A  ‘dip’  in  signal  strength 
was  noted  in  the  direction  of  Long 
Island. 

The  antenna  was  adjusted  and 
Preston  went  up  again.  This  time 
the  ‘dip’  was  gone,  and  reports  from 
the  former  weak-signal  area  later 
confirmed  the  improved  coverage. 

The  helicopter  test,  incidentally, 
took  ten  minutes  to  run.  Similar 
tests  at  ground  level  would  have 
required  weeks. 


TV  Labor  Costs  Drop 

Man-hours  down  27  percent  per 
set  in  latest  plant  survey 

Costs  go  down  as  production  goes 
up.  Nowhere  is  this  bettet  illus¬ 
trated  than  in  a  report  covering 
the  radio  and  television  business 
just  released  by  the  Department  of 
Labor. 

The  Department’s  Bureau  of 
Labor  Statistics  questioned  22 
plants  late  last  year,  now  comes  up 
with  the  fact  that  factory  man¬ 


hours  required  for  the  production 
of  a  typical  television  set  declined 
27  percent  in  1949  .  .  .  the  latest 
full  year  for  which  figures  are 
available  ...  as  against  1948,  while 
man-hours  required  for  the  fabri¬ 
cation  of  an  average  radio  set  in¬ 
creased  2  percent. 

►  Production  Time— Time  re¬ 
quired  for  the  production  of  equip¬ 
ment  in  the  period  covered  by  the 
BLS  survey  ranged  from  li  man¬ 
hours  on  a  table  radio  to  20  i  man¬ 
hours  on  a  combination  tv-radio- 
phonograph. 

Women  comprised  50  percent  of 
the  work  force  in  the  radio-tv 
manufacturing  business  in  Sep¬ 
tember:  they  represented  27  per¬ 
cent  of  the  work  force  in  all  manu¬ 
facturing  plants  in  that  month. 

Production  workers  engaged  in 
the  manufacture  of  radio  and  re¬ 
lated  products,  in  plants  reporting, 
totalled  112,700  in  1949  as  against 
123,000  during  the  previous  year. 

►  Detailed  Report— Additional  de¬ 
tails  regarding  productivity  are 
available  in  a  report  entitled 
“Trends  in  Man-Hours  Expended 
Per  Unit . .  .  Television  and  Radio 
Sets,”  available  from  the  United 
States  Department  of  Labor, 
Bureau  of  Labor  Statistics,  Wash¬ 
ington,  D.  C.,  or  its  nearest 
regional  office. 

Fighter  Planes  Using 
New  Lightweight  Radar 

A  SMALL  automatic  radar  unit  that 
feeds  information  directly  into  a 
computing  gunsight  is  now  being 
installed  in  Air  Force,  Navy  and 
Marine  Corps  fighter  planes 
throughout  the  world. 

This  lightweight  device  elimi¬ 
nates  guesswork  on  the  part  of  the 
pilot.  The  radar  is  so  accurate,  it 
is  reported,  that  inexperienced 
pilots,  during  aerial  gunnery  prac¬ 
tice,  have  consistently  downed 
towed  targets  with  their  first 
bursts. 

Many  types  of  fighter  aircraft 
now  incorporate  the  radar  at  the 
time  of  manufacture:  others  are 
scheduled  to  have  it  in  the  near 
future. 

Now  being  produced  on  an  assem- 


Maior  Gaiwral  H.  M.  McClallond  (toil) 
Intpacti  naw  quntlght  radar 


bly-line  basis,  the  device  is  the  most 
widely  used  radar  in  the  world 
today,  according  to  General  Elec¬ 
tric’s  Electronic  Division. 


Predict  Distant  A-Blasts 

Trays  On  Roof  Used  In 
Radiation  Count 

Trays  perched  on  the  roof  of  70 
Columbus  Avenue,  (Atomic  Energy 
Commission  Building)  New  York 
City,  or  others  in  strategically  lo¬ 
cated  parts  of  the  country,  could 
tell  the  story  of  a  Russian  atomic 
explosion. 

The  AEC  has  set  up  radiation 
monitoring  and  warning  systems, 
using  50  U.  S.  Weather  Bureau  sta¬ 
tions  throughout  the  country, 

►  Labs  Test  Samples — After  col¬ 
lecting  samples  of  particles  in 
the  air,  the  weather  bureaus 
forward  them  to  a  laboratory  lo¬ 
cated  near  them,  in  New  York  City, 
Rochester,  N.  Y.:  Upton,  N.  Y.: 
Oak  Ridge,  Tennes.see:  Richland, 
Wash,  and  Los  Angeles,  California. 

From  dust  and  liquid  samplings, 
the  laboratories  test  for  atomic 
radiation.  Information  is  pro¬ 
vided  concerning  location  at  which 
the  sampling  was  taken,  direction 
and  speed  of  winds,  and  whether 
previous  samples  have  come  from 
that  direction.  The  Commission 
.says,  in  guarded  language,  that 
they  are  able  to  predict  the  loca¬ 
tion  from  which  the  collected 
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features 


MIRAGU^ 


YES:  h*r*’s  an  inorganic  electrical  insulation  that  is  supe¬ 
rior  in  every  respect  and  yet  costs  less  than  any  compar¬ 
able  cordage  .  .  .  the  characteristics  speak  for  themselves: 


DIAMETER 

YARDS 

TENSILE  1 

1 

PER  LB 

STRENGTH  | 

•  exceptional 

EC9-I.U 

.00** 

3,620 

IS 

high  teneile 

EC9-24I 

EC9-3-U 

.OM* 

M4’ 

702 

4ia 

44 

134 

strength 

a 

EC9.4.U 

.OSS’ 

209 

234 

< 

F  EC9.5-U 

.ore’ 

103 

334 

•  resistance  to 

Pi 

EC9.6-U 

MS’ 

•7 

434 

1 

EC9.7.U 

MS’ 

65 

SI4 

moisture,  oils, 

EC9.«.U 

.119' 

43 

734 

corrosive  fumes. 

J 

EC9.I0.U 

.let’ 

21 

944 

acids,  alkalis 

EC9-1-N 

Ales’ 

3,240 

•  14 

•  will  net  rot. 

EC9-241 

ASS’ 

634 

63 

EC9.3-N 

est’ 

347 

144 

stretch  or  shrink 

2 

EC9-4-N 

AtS’ 

193 

144 

►  EC94I-N 

•OM' 

94 

394 

1 1 

EC9.6.N 

.094* 

44 

344 

•  net  affected 

EC9-7.N 

.no* 

61 

444 

by  fungus 

1 

EC9.«.N 

EC9.I0.N 

.1*5* 

42 

27 

444 
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•  MIRAGLAS*  CORDS  ore  made  by  plying  fine, 
strong,  flexible  fiberglas  (filaments  of  glass). 
Available  either  treated  or  untreated.  Treat¬ 
ments:  oil,  neoprene  or  wax. 


•Wo»#«  of  fiborglot 


Manufacturers  'of  electrical  apparatus  and 
appliances,  repair  and  maintenance  depart¬ 
ments  and  rewind  shops  will  find  MIRi^ 
GLAS*  CORDS  ideal  wherever  a  high  quo^ 
ity  binder  twiiw  or  high  strength  tension 
member  is  required  for:  banding  field  and 
armature  coils  .  .  .  wrapping  string  banA 
on  small  armatures  . . .  protecting  front  dl 
commutator  V-ring  .  .  .  reset  strings  .  .  . 
tying  slot  insulation  .  .  .  binding  on  V-rin§ 
extension  .  .  .  filling  in  winding  coils  ... 
lashing  ends  of  coils  in  large  motors  and 
generators— and  when  wax-treated  for  a^ 
sembling  and  tying  wire  harnesses,  etc. 


For  MIRAGLAS  CORDS  as  for  all  other  ELECTRICAL. 
INSULATIONS  you  can  depend  upon  MITCHELL 
RAND  ‘‘Electrical  Insulation  Headquarters"  since  186 


Write  to  MITCHELL-RAND  for  free  samples  and  descriptive  data. 


A  PARTIAL  LIST  OF  M-R  PRODUCTS;  FIBERGLAS  VARNISHED  TUBING.  TAPE  AND  CLOTH  •  INSULATING  PAPERS 
AND  TVriNES  •  CABLE  FILLING  AND  POTHEAD  COMPOUNDS  •  FRICTION  TAPE  AND  SPLICE  •  TRANSFORMER  COM 
POUNDS  •  FIBERGLAS  SATURATED  SLEEVING  •  ASBESTOS  SLEEVING  AND  TAPE  •  VARNISHED  CAMBRIC  CIOTH  AND 
TAPE  •  MICA  PLATE,  TAPE,  PAPER.  CLOTH,  TUBING  •  FIBERGLAS  BRAIDED  SLEE'MNG  •  COTTON  TAPES,  WEBBINGS  AND 
SLEEVINGS  •  IMPREGNATED  VARNISH  TUBING*  INSULATING  VARNISHES  OF  ALL  TYPES  *  EXTRUDED  PIASTIC  TUBING 
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INDUSTRY  REPORT— Continued 


samples  had  started  as  well  as  an 
approximate  time  and  date. 

^  Results  and  Equipment — AEG 
discussed  one  result  of  the  latest 
Nevada  test,  with  relation  to  New 
York  City.  They  revealed  that 
radiation  reaching  that  city 
amounted  to  l/300th  of  that  used 
for  an  average  chest  x-ray,  for  a 
24-hour  period. 

Electronic  equipment  used  in 
the  sampling  tests,  being  con¬ 
ducted  daily,  is  supplied  the 
weather  bureaus  and  laboratories 
by  AEG.  This  insures  that  all  sta¬ 
tions  are  working  with  the  same 
type  of  equipment.  No  new  de¬ 
vices  have  been  developed  for 
these  tests.  Instead,  modified 
versions  of  standard  commercial 
equipment  are  being  used. 

Did  AEG  pick  up  dust  samplings 
‘on  the  winds’  from  Russia  last 
year?  Corbin  Allerdyce,  the  Com¬ 
mission’s  Public  Information 
Officer  in  New  York,  ducked  the 
answer  by  saying  “at  the  present 
time,  such  types  of  question  cannot 
be  answered.’’ 

Radio  Stations  Test  Plan 
To  Fool  Enemy  Bombers 

Use  Air  Force  planes  in 
19-state  'air  attack' 

Eastern  air  defense  force  planes 
and  400  broadcasting  stations  con¬ 
duct  exercises  this  month  in  19 
states  to  test  a  method  of  staying 
on  the  air  for  direction  of  civil  de¬ 
fense  units  during  an  enemy  air 
attack. 

A  similar  exercise,  conducted  in 
November,  was  worked  out  by  the 
'  Federal  Communications  Commis¬ 
sion  and  put  into  operation  after 
preliminary  tests  in  the  western 
states.  The  current  exercises  will 
be  the  largest  yet  attempted. 

►  Objective  Of  Plan — The  plan, 
discussed  last  year  in  Electronics 
(p  94,  August  1951),  is  based  on 
the  ‘synchronous  sequential’ 
method  of  transmission. 

Synchronous  sequential  opera¬ 
tion  requires  that  each  station  of 
a  cluster  or  group  carrying  the 
same  program  operate  intermit¬ 
tently.  As  the  first  station  leaves 
the  air,  another  immediately  comes 


on.  Ideally,  the  sequence  in  which 
the  stations  follow  one  another  is 
varied. 

The  change  in  transmitters 
causes  the  radio  compass  of  enemy 
planes  to  fluctuate  erratically.  If 
they  attempt  to  ‘home’  on  a  partic¬ 
ular  station  it  will  be  off  the  air 
before  they  can  successfully  do  so. 
Another  station  at  some  unknown 
place,  in  a  different  direction,  will 
take  its  place. 

►  Method  Used  In  Test — The  400 
stations  selected  for  the  exercise 
are  those  which  ordinarily  go  off 
the  air  between  midnight  and  1 
A.  M.  They  will  be  ordered  to 
return  to  the  air  on  a  common  fre- 


►  Next  5  Years  should  see  a  vastly 
improved  supply  of  copper,  ex¬ 
tremely  important  in  the  elec¬ 
tronics  field.  So  says  Cornelius  F. 
Kelley,  Anaconda  Copper  Mining 
Company.  He  believes  that  the 
government’s  “propaganda”  cam¬ 
paign  urging  the  substitution  of 
aluminum  for  copper  is  unnecessary 
if  scheduled  major  projects  are 
carried  out. 

Koiley  predicts  an  increase  of  40 
percent  in  the  copper  supply  by 
’56,  with  imports  from  friendly 
foreign  sources  plus  stepped-up 
U.  S.  production.  At  that  time,  he 
says,  there  should  be  at  least  125,- 
000  tons  produced  per  month,  in 
comparison  with  present  produc¬ 
tion  levels  of  90,000  tons. 

One  reason  for  the  copper  short¬ 
age.  Kellev  feels,  is  sub-normal 
scrap  intake. 

►  Bids  .4re  Being  Accepted  for  the 
construction  of  a  $2  million  storage 
and  repair  building  for  electronic 
equipment  at  the  Naval  Station, 
San  Diego,  California. 

The  11th  Naval  District  Public 
Works  Office  reports  that  construc¬ 
tion  will  be  started  this  year  under 
supervision  of  Navy  civil  engineers. 

►Extra  Compensation  to  electronic 
engineers  for  longer-than-normal 


quency  at  a  specified  time  selected 
in  advance  of  the  test. 

From  1:30  A.  M.  to  6:00  A.  M., 
each  of  the  stations  will  broadcast 
for  one  minute  or  less,  after  which 
the  program  will  be  passed  on  to 
the  next  station  of  the  group. 

►  Progress  Reported — The  results 
will  not  be  revealed,  since  they 
fall  under  military  security  classi¬ 
fication.  When  queried  concern¬ 
ing  the  previous  test.  Major 
General  Frederic  H.  Smith,  Jr., 
commanding  general.  Eastern  Air 
Defense  Force,  and  director  of 
these  quarterly  exercises,  com¬ 
mented,  “We’ve  come  a  long  way 
but  still  have  a  long  way  to  go.” 


hours  has  been  approved  by  the 
Salary  Stabilization  Board.  The 
engineers  will  be  allowed  to  re¬ 
ceive  extra  pay  comparable  with 
that  paid  to  production  workers 
for  extra  work. 

►  No  Public  TV  In  Japan  likely  in 
1952,  State  Department  repre¬ 
sentative  in  Tokyo  says,  quashing 
a  rumor  prevalent  in  trade  circles 
that  technical,  regulatory  and  finan¬ 
cial  obstacles  prevent  commercial 
licensing  of  tv  at  this  time.  Four 
tv  license  applications  pending  .  .  . 
one  experimental  station  operating. 

►  Six  Month  Guarantee  on  cath¬ 
ode-ray  picture  tubes  has  been  set 
up  for  receiver  manufacturers  by 
DuMont  Laboratories.  Guarantee 
.starts  from  date  of  actual  installa¬ 
tion  of  receiver  in  consumer’s  home. 
Plan,  which  starts  immediately, 
may  set  tube  guarantee  pattern  for 
the  indu.stry. 

►  2,000  Women  Hold  amateur  radio 
operators’  licenses  in  the  U.  S.,  ac¬ 
cording  to  QST,  official  organ  of  the 
American  Radio  Relay  I.ieague, 
which  has  instituted  a  column  to 
serve  feminine  interests.  The 
column  reports  stations  contacted 
and  distant  countries  worked  by  the 
YL’s  and  XYL’s. 
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105  Series 
1 500  V  (RMS) 

Flang*  dianwtar  .250 
Mewnling  hoi* 
Eloclrod*  Irootmonlt 
$W  and  I 


4 

y 

106  FP 
1 500  V  (RMS) 

Flang*  diamoler  19/64" 
Mounting  hoi* 
Eloclrod*  Iroolmonl 
FP  only 


107  Series 
2000  V  (RMS) 

Flang*  diamotor 
Mounting  hoi*  1S/64" 
Eloctrod*  Ireotmonlt 
TH,  HT,  FP,  HTl, 
and  FPSW 


108  Series 
2000  V  (RMS) 

Floftg*  diamotor  H* 
Mounting  hoi*  A" 
Elorirod*  troatmont* 
TH,  HT,  FP,  HTl, 
and  FPSW 


109  Series 
2500  V  (RMS) 

Rang*  diamotor  )}* 
Mounting  hoi*  -fy” 
Elortrod*  troalmontt 
TH,  HT,  FP,  HTl, 
and  FPSW 


112  Series 
3000  V  (RMS) 

Flang*  diamotor  t^" 
Mounting  hoi* 
Eloctrod*  troolmonls 
HTl,  HT,  FP,  FPSW, 
ond  FPNH 


1 1 2  R  Series 
3000  V  (RMS) 

Flang*  diamotor  t^* 
For  oxtorior  mounting 
Eloctrod*  trootmontr 
HTl,  HT,  FP,  FPSW, 
FPNH  and  FP  Throodod 


MOlwids**  CL  stall  Mk  «d  ilwl 


prassm  Iwl  ••  12  itatarii  fHf** 
inwIalioBtwto*  lOiOM  imvMw 

ifllf  mII  WNf  iMNNfliM* 

mnMm  thennol  sImA  IM  •• 


K»y  to  iloetrodo  Troatmont  Available  on  These  Terminals 


Y  s  §  i 

^  TH  FP  HT 

105  TB-FP  TUtlET  PlAnfNED  HOllOV 
1500  V  (RMS)  andpiikeo  tum 

m 

rMnt 

6028  PBmVIfW  AVfNUi 


L  HTl 

lOOfEO  MOllOW 
TUU  lUO 


OF  COMFlin  UNI  AND 
ENGMEERINC  DHAILS  -  DEPT.  I 


CORPORATION 


6028  PBmVIEW  AVfNUi  •  CINCINNATI  13,  OHIO 


104  Series 
1000  V  (RMS) 

Flang*  Diamotor  .200 
Mounting  hoi* 
Eloctrod*  troalmontt 
SW  and  I 


1 1 0  R  Series 
3000  V  (RMS) 

Flongo  diamotor  7^" 
For  oxtorior  mounting 
Eloclrod*  Iroalmonit 
HTl,  HT,  FP,  FPSW, 
and  FPNH 


Class  fo  Steel  for  a 
True  Fused  Hermetic  Seal 

Protect  Sensitive  Electrical  Components  from 

DIRT  MOISTURE 

FUMES  CHANGING  PRESSURES 


GENiRAL  SPECIFICATIONS 
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Although  scarcity  of  materials  are  causing  trouble,  even  in 
ceramics  —  you  can  be  sure  that  your  needs  will  be  com¬ 
pletely  satisfied  by  Steward’s  increased  capacity  to  produce 
"LAVITE”  Ceramics  — (LAVITE  Steatites,  LAVITE  Ferrites, 
LAVITE  Titanates),  if  those  needs  can  be  at  all  answered. 

Standard  Ceramic  products,  most  of  which  are  in  production 
every  day,  are  promptly  available  in  large  quantities. 

Special  requirements  receive  immediate  and  experienced 
attention  by  Steward  engineers  assuring  scientifically  de¬ 
veloped  solutions  to  your  most  exacting  Technical  Ceramic 
problems. 


D.  M.  STEWARD  MANUFACTURING  CO. 

3604  Jerome  Ave.  Chattanooga,  Tennessee 

Sales  Offices  in  Principal  Cities 
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PAM 

WIRU 


^OUSTRlAlSAipJl^ 


part 


R^o\o 

..mwicw  'T««T  ^,80 

R*“  ’ 


OFFICES 


AIWAYS 


CONDENSERS  •  PLUG  '  ^  INS’  ClfEDVTlIIH^ 
RESISTORS  .  PANELS  .  ^  tVtKlIIIInU 

TRANSFORMERS  •  RELA  n  ELECTRONICS 


at  your  fingertips  — 

from  THE  NATION  S 
GREATEST  INDUSTRIAL 
ELECTRONIC 

DISTRIBUTOR! 

O  V..  jRS 


METERS  •  RG  CABLE  6l  W. 
TUBES  •  RECTIFIERS  •  INSTRv 


1100  PAGE 
CATALOG! 


JAM® 


Pwrchating  Agantil  Engin««rtl 

Here's  the  answer  to  yoor  procurement  problems!  Send  today  for 
our  gigantic  new  1952  Buying  Guide,  describing  and  illustrating 
over  75,000  standard  brand  radio— electronic  items— most  of 
which  we  carry  in  stock  I  Write  on  your  company  letterheod, 
stating  your  official  position  or  title.  Address  Dept,  EF, 


'  u.^.  ? 

PARTIAL  VIEW  OF  OUR 
IMMENSE  STOCK  ROOMS 


MILO- INDUSTRIAL  SPECIALISTS - 

GEARED  100%  TO  SERVING  INDUSTRIAL  ACCOUNTS  I 

Just  one  dependable  source  for  all  your  electronic  needs  I 
MILO  stocks  everything  used  in  oil  electronic  applications  I 


PHONE  — WRITE  — WIRE  or  TELETYPE  FOR  FAST  SERVICE  I 


&  ELECTRONICS  CORPORATION 

200  GREENWICH  STREET,  NEW  YORK  7.  NEW  YORK  -il 

Phone  BEekman  3-2980  •  Teletype  NY1-1839  .  Wire  MILO-WUX-N  Y  *  Coble  MILOLECTRO-N. Y 
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FOR  MILITARY  APPLICATIONS 


55“C  to  +150'’C 


Complete  aridity  to  saturation  .  .  .  An  un- 
precedented  temperature  and  humidity  range 


I 

r-  'j  — ■ 

1 

1  ; 

\ 

1 

’ 

! 

!  1 

!  y 

'i 


[/'/  in  •^'/icf/uc/ivn  't  a  tin i/c 


EXCEPTIONALLY  GOOD  DELIVERY  CYCLE 
on  military  orders  due  to  enormous  mass 
production  facilities  .  .  .  Please  give  complete 
details  on  your  requirements  when  writing 
or  phoning  for  further  information. 


CHICAGO  TELEPHONE  SUPPLY 


SOUTH  AMERICA 
Jose  Luis  Pontet 

Buenos  Aires,  Argon 
Montevideo,  Uruque 
RiO  de  Janeiro.  B'O: 
.Soo  Pouto,  Brazil 
OTHER  EXPORT 

$,<lvon  C>n.hutY 
8  V/est  4Cth  S»reo* 
Nio-'  York  :  8,  N  Y. 
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CLftNAIT  e  •MBIANA 


The  ship-bome  sea-seorch  radar  antenna  pictured  v 
here  is.being  put  through  pattern  tests  on  the  Work-V 
shop  range.  The  transinitter  is  an  8>foot  parabolic 
antenna  mounted  bn_a  25-fbot  tower  3300  feet  dis¬ 
tant.  The  Workshop  range  is  one  Ojf  the  longest  in  , 
industry,_ond  is_completely  equipped_for  careful,  I 
accurate  pattern  measurements.  This  range  is  typicaf  | 
of  Workshop’s  outstanding  facilities  for  research,  I 
development  and  j  production.  [These  facilities  are  | 
constantly  at  ^J[k  for  government  ^and  indu^ry  in  I 
the  solution  of  difficult  antenna  problems.  |  | 


74^  WORKSHOP  ASSOCIATES 

i  i  I  '  :  I  ■  t 

niuKinu  r>c  tuc  CAiiein  rniuivAijv 


DIVISION  OF  THC  GABRIEL  COMPANY 


Specialists  in \HipJo-¥te({uency  '' Antennas 


135  Crescent  Road,  Needham  Heights  94,  Massachusetts 
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PUNCH  IT- 
Intricate  parts  are 
punched  on  high 
speed  presses. 


DRILL  IT— 

Dilecto  drills 
fast  and  dean. 


SAW  IT- 

Dilecto  can  be  fed 
rapidly,  without 
forcing. 


MILL  IT— 

Dilecto  takes  higher 
speeds  and  feeds. 


A  LAMINATED  PLASTIC  THAT’S  EASY  TO  MACHINE! 


Dilecto  sheets,  rods,  and  tubes  have  been  machined  into  thousands  of  parts 
—some  simple  and  some  amazingly  intricate.  Engineers  everywhere  are 
specifying  Dilecto  for  applications  requiring  a  strong,  low  cost,  high  quality 
plastic.  Here's  why: 

Non-metallic  Dilecto  remains  unaffected  by  water,  steam,  oil,  most  chemi¬ 
cals,  dies,  solvents,  acids.  Silicone — glass  fibre  Dilecto  withstands  200^ 
(392°F.)  continuous  operating  temperature.  Mechanically  strong,  electrically 
superior,  Dilecto  is  light  weight  and  easy  to  fabricate. 

Your  C-D-F  sales  engineer  can  tell  you  about  applications,  grades,  deliver¬ 
ies.  Give  him  a  call  today  (sales  offices  in  principal  cities) — he's  a  good  man 
to  know! 


WrHa  C-D-F,  Nawarb,  Dal.,  for  now  . . .  froo  plattiet  machining  noftboolc. 
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1025—14 
;  15"  »  ir'  ’I 
s  not  inclwdo^- 


SPARE  PARTS  BOXES 


COLE  STEEL  EQUIPMENT  CO. 

285  MADtSON  AVE.,  NEW  YORK  17,  N.  Y. 

fACTOP<  YOPK,  PA 


Mode  to  ArmyNovy  tpocificcrtioiit  —  Jan-t-233,aincndinoitl  — 
Mar.  10, 1950,  Arioy  No.  65-15.  Navy  No.  42B9C.  Ariay  groMi; 
Navy  groy.  Immediato  Dolivory. 


Ngmbof  I  longt1i|  Width  j  Molglifl  Nwwbof  j  Loogrtt  |  Widtfc  |  Moiglit] 
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FIRST  to  establish  the 

k  relationship  between 
^  electricity  and  magnetism 


OERSTED 


ing  mod*  for  OHMITEw 


©ifaMDirs 


Hans  Christie 
Oersted 


i777-i8y 


This  great  Danish  physicist 
accidentally  discovered 
that  a  compass  needle 
is  deflected  when  brought 
near  a  wire  carrying  a  cur¬ 
rent.  In  further  experiments, 
he  established  that  such 
currents  produce  a  circular 
magnetic  field  around  the 
wire.  The  oersted,  C.  G.  S. 
unit  of  magnetizing  force, 
is  named  for  him.  , 


I 


EITEL-McCULLOUGH,  IHC. 

SAN  BRUNO,  CALIFORNIA 

Export  Agents:  Frazar  &  Hansen,  301  Clay  St.,  San  Francisco,  California 


•  Sll  THl  4X200904  at  the 
Morch  IRl  Show,  our  regular  booth  Ho.  36 


Eimac  4X20000A 

it  20  Kw  Peak  Sync.  Output 
At  5  Me.  Bandwidth 
it  216  Me.  Operation 
it  Ceramic  Envelope 


TYPtCAt  OPERATION 

ClotS'B  lifioor  Amplifier  —  Tolevitien  Visuol  Service 
(Per  lube.  5-Mc.  Bandwidth.  216  Me.) 

Peoh  Synchfonliing  level 

lood  impedance . 4(X)  Ohmt 

D  C  Plate  VoHoge .  3500  VolH 

D<C  Screen  Voltoge . 12(X)  VeHt 

D-C  Control  Grid  Voltoge  .  .  .  -240  Volts 

D-C  Plole  Current .  7.1  Amp. 

D'C  Screen  Current  (approx.)  .  .  500  Mo. 

Peak  R-F  Grid  Input  Volloge  .  .  430  Volts 

Plote  Power  Input . 39.1  Kw. 

Plate  Dissipotion  . 16.5  Kw. 

Useful  Plote  Power  Output  .  .  .  20.1  Kw. 


Here's  the  companion  tube  to  Eimac's  sensational 
4W20000A  .  .  .  the  4X20000A,  the  new  powerful  and  prac¬ 
tical  air-cooled  transmitting  tetrode  developed  for  TV  on  VHF. 
The  4X20000A  incorporates  all  the  special  characteristics  of 
the  woter-cooled  tube  including  a  ceramic  envelope  thot 
gives  greoter  mechanical  strength  and  higher  resistance  to 
thermol  shock.  Integral  contact  fingers  assure  proper  ter¬ 
minal  contact  and  simplify  circuit  construction. 

This  tube's  potentials  are  not  limited  to  television.  Write  for 
ovoilable  literature. 
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High  Dielectric  Strength 
Low  Power  Factor 
Heat  Resistance 
Low  Moisture  Absorption 
High  Impact  Resistance 
Dimensional  Stability 
Light  Weight 
Tensile  Strength 
Abrasion  Resistance 


|)a|KT,  fabric,  etc.  and  a  variety  of  resins.  This  wide 
range  of  materials  makes  it  almost  certain  that  l.AMicom 
can  give  you  the  essential  mechanical,  structural,  or 
insulating  characteristics  your  product  requires. 

l.AM  icoin  is  supplied  as  standard  sheets,  hkIs  and  tultes, 
or  fabricated  into  |>arts  to  your  sjK-cilication.  Why  not 
let  us  put  our  58  years  of  experience  to  work  on  your 
electrical  insulation  problems.  Send  your  blueprints 
and  specifications  to  us  ttnlay  for  prompt  quotation. 


You  probably  know  LAMitxtti)  (Laminated  Plastic)  as 
•n  old  friend  for  such  uses  as  tube  senket  supjKtrts,  coil 
forms,  dials,  panels,  amentia  jiarts  and  many  other 
applications. 

The  same  ipialities  that  make  it  adaptable  to  these 
itses  may  also  pros  ide  practical  answers  to  your  material 
shortage  problems  .  .  .  and  |)erhaps  even  liring  you  sav¬ 
ings  or  improvements! 

l.AMicxni)  is  made  with  fillers  such  as  glass,  nyloti. 


Schenectady  1,  New  York 

Offices  in  Principal  Cities 

MICANITE  (lwill>yp  Mica)  e  EMPItE  (Vornishad  Fobrici  and  foporl 
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BRING  THROUGH  EQUIPMENT  FAST! 


ALDEN  PRODUCTS  COMPANY  127  North  Main  Street,  Brockton,  Massachusetts 


PROM  STANDARD  S70CR  COMPONENTS 
YOU  CAN  SIMPUPY  DESIGN  - 

Sh^^SPEED  PRODUCTION  -  AND  CUT 
^SERYtCE  COSTS  . 


ORGANIZE  CIRCUITS  OUlCNLY 


♦^wyiwiit  ecu  ho 
br«li0ii  ifit«  drcvif  M^ckt  of  Uficfllty 

fwActiM*.  TIi«m  drewit 

bU<k»  tmn  b«  mmtnHd  r««dily  oithf  iw  AM«a 

**7fy*  yckAf  t  at  MtK  CiMtdf  Miit.  T»k« 

»*€k«H  end  tompoooMt  ^wickly  lay 

•tft  an  full  Mala  Uait  ^laaaiaf  Skaatt  far  maaat* 
iaf  aa  tarmiaal  cards.  Tliasa  t^acial  ^a-^aacKad, 
mulfi-liala  tarmiaal  cards  Hava  wida  Aaxikility  fa 
taka  aa  iaflaita  vartafy  al  circatt  variatiaas.  iatk 
tidas  af  card  caa  ka  asad  ta  aktaia  maxtmam 
campaaaat  daasity  araa.  Ustaf  tka  Uait  Maaaiaf 
Skaats,  laactiaaal  drcait  aaits  ara  all  ^laaaad  ia 


GET  EASY  SUD-DIYISION  CUT  SERYICE  AND 

OP  LADOR  MAINTENANCE  COSTS 

IN  PINAL  EQUIPMENT 


Saldar  taraiiaalt  aad  sackats  ^aickly  rivat  ta 
Aldaa  tarmiaal  card  accardiag  ta  layaat  aa  Uait 
^laaaiaf  Skaat.  Campaaaats  saap  iata  tka  s^adal 
Aldaa  Miaiatara  Taraiiaals  wkick  kaW  tkam  far 
saldariaf » <Na  twistiaf  ar  wra^iag  af  laads 
aacassary)  ^  Witk  aN  taka  sackats  aad  tkair  assa* 
datad  cam^aaaats  maaatad  aa  aaa  card  ~  tka 
aririaf  aad  saldariaf  af  drcaits  k  aa  afaa,  aasy- 
ta*wark  sak  aasamkty  afaratiaa. 


la  AaU,  skaf,  ar  afRca  yaar  afvipaiaat  aiala* 
taaaaca  is  raducad  ta  30  sacaad  ckoafaavars. 
iask  raplocaaiaat  alamaats  ara  small  aaaafk  ki 
waifkt  aad  sisa  ta  ka  skippad  ky  parcal  past 
far  rapair. 


irS  AS  SIMPLE  AS  THIS! 


Miaiatwra  Taraiiaals  —  450  Sariaa 
Tarmiaal  cards  have  been  designed  to  accommo* 
dace  tremendous  number  of  circuit  variations to 
make  neat  tube  and  component  sub- assemblies  with 
a  miaimum  of  wiring  and  simplified  assembly  tech¬ 
niques.  Special  Alden  Miniature  Ternuaals  are  new 
and  radical  punch  press  configuration  ~  ratchet  slot 
holds  various  site  component  leads  for  soldering  — 
no  rwiscing  of  leads  with  pliers.  Figure  **eight” 
shape  accommodates  cross  wiring  aad  bum  leads. 
Terminals  are  punch  press  parts  —  so  cake  a  min* 
imum  of  solder,  reduce  solder  dme.  eliminate  danger 
of  cold  solder  ioincs. 


Here  is  a  plug-in  package  unit  using  the  akpvc 
method  of  converting  schematic  into  finished  asipm- 
bly  quickly.  Simply  mount  the  completed  cerinibal 
card  suh-assembly  on  the  Alden  **20**  Non-Iiier* 
changeable  base,  dip  solder  the  leads  — add  c#eer 
or  housing  and  handle  and  it's  completed  —  In  kp* 
eration.  visual  or  instrument  checks  are  easily  minde 
—  if  trouble  occurs  doubtful  units  are  qui^y 
isolated  —  these  units  easily  unplug  and  a  com^* 
hensive  inspection  made.  Spare  units  can  be  p1u|2m1 
in  so  equipment  doesn't  have  to  be  inoperable  s^lt 
repairs  are  in  process. 


These  screws  have  concave  head  with  arced  notch 
so  power  screw  driver  locates  head  quickly,  no 
danger  of  it  slipping  out  and  marring  panel  surface 
—  yet  same  Kiew  can  be  unfastened  with  coia  ia 
order  to  hinge  forward  the  front  panel  for  servicing 
aad  check  ia  the  held. 


Back  Connoctors~443MIN  Sorioa 
Alden  Termiaal  Card  System  means  miaimum  of 
inter-cabling  —  but  even  this  cabling  caa  be  laid 
out  easily  and  proceed  as  simple  sub-assembly.  Open 
sided  chassis  constructioo  makes  cable  easy  to  wire 
to  front  panel,  termiaal  cards  and  back  conaectors. 
'The  Alden  Back  Conaeaors  are  units  that  caa  be 
diKretcly  posidoned  on  the  back  of  the  chassis  — 
isolating  lines  with  incompatible  voltages,  currents, 
or  frequencies.  'This  design  insures  accessible  solder 
terminals  for  soldering  —  avoids  rat  nests  of  con¬ 
gested  conventional  back  connector  wiring.  Color 
coded,  the  Alden  back  connectors  provide  beautiful 
operational  or  service  check  poinu  for  all  leads  so 
and  from  chassis. 


Assembled  —  the  Basic  Chassis  simplikes  operation 
of  equipment  —  Slashes  service  aad  maintenance 
time.  Smooth,  positive  insertion  and  removal  the 
chassis  is  provided  by  the  Alden  **Serve-A-Unit 
Lock.**  A  simple  twist  of  the  handle  and  the  chassis 
backs  off  with  6nger  tip  ease.  It  also  pilots  the  chassis 
back  into  place  —  securely  locking  it  for  operation 
with  the  same  facility. 


TO  GET  STARTED  QUICKLY! 

Wire  tut  f  ifh  iMk  Clianit  •!  $40.  —  aa^  Aldaa 
"20"  Flayda  Packagat  al  $10.  —  writa  Dafl.  ■  far 
baahUl  **la»k  Chauis  aad  Caaipaa.aH  far  Flaf- 


Opaa  W 
CenitriKtioa 


Skialdad  W 
Canitructioa 


Hiapad  Freal  Paaai  Oaufa 

Hiaped  front  panel  detipn  of  chiMii  allow.  riMO* 
Mata,  tndicaior  liphcs.  jacks,  etc.  to  be  OMunted  on 
panel  as  anodier  easy-to-work  sub-aswaably.  This 
panel  actacbes  easily  to  chassis  —  is  wired  —  swuap 
up  aad  fastened  with  Alden  Tatpet  Screws. 


"20"  Rack  aad  Ckaesit 
Mavatinp  Sackale 


For  measuring  and  recording  currents  as  low  as  lO-i*  amperes.  High 
accuracy  provided  through  use  of  a  null  balance  servo  system  at*l 
a-c  amplifiers  which  eliminate  drift  common  to  d-c  amplifie.'s.  Used 
to  me.nsure  and  record  minute  currents  in  ionization  chambers  and 
wherever  currents  as  low  as  a  billionth  of  a  microampere  are  en¬ 
countered.  The  only  such  system  that  incorporates  a  recorder  as  an 
integral  part  of  the  circuit. 


Electrical  Characteristics 

VuU  Scale  Cu'‘rent  Ranges  Available:  10  •* 
amiiereM  with  10“  ohm  reftinior.  and  selet'tor 
switch  adjustment  fur  full  scale  or  10  >•  or 
10  **  anifieres.  UsinK  other  r.ui^tori*.  f'll 
S(*ale  current  ch-inites  up  to  10‘‘  a  niMTes  c  'n 
be  supplied  with  sele.'tor  switch  adjustmt  n 
up  to  10  *  am|>ereH. 

Irpui  Resistor:  10"  ohms  for  most  sensitive 
current  measurement.  (Also  supplied  in 
values  down  to  10^  ohms. ) 

Nvstem  Accuracy.  Approximately  1  |jer  cent 
of  scale. 

Zero  Drift  Should  not  exi'eed  0.3  millivolt 
|ier  day. 


System  Noise:  Approximately  5  microvolts. 

I ns‘rument  Speed  of  Respitnse:  Available  for 
either  24.  12,  or  4^  secxtods  full  scale. 
Maximum  S/yeed  of  Response  Using 
Second  Instrument  Speed:  b  tic^.'onds  for  90 
l>er  cent  of  change,  with  {>ro.inipliHer  locatetl 
at  source. 

Po’cer  Sunply:  115  volts,  <>()  cycles.  .\lao  dry 
c.'ll  suppli^  in  instrument. 

PiHver  Ret^uirements:  65  watts. 

For  further  information,  send  for  Data  Sheet 
No.  10.0-4, 


Can  be  advantageously  employed  wherever  there  is  occasion  to 
depict  graphically  one  variable  as  a  function  of  another.  It  imparts 
speed,  accuracy  and  efficiency  to  the  plotting  of  curves. 


Special  Instruments 


NARROW  SPAN  RECORDERS 


Ideal  for  fecfliteiing  the  roeeaureoMnt  at  e  variable  wheie  H  cbanfea 
tbroufbout  a  wide  raiM,  and  wlwre  preciae  evakiataoti  and  food 
readability  are  vital  nictora.  Inoorporating  extended  scale  with 
automatic  ranfs  chanfing  operation,  the  instrument  cen  be  euppUed 
with  from  two  to  ive  ranfes.  calibrated  in  emf  or  the  yecifrc  quentity 
under  meesuiemeot  iije.,  pounds  or  toae  of  force  or  thrust,  millivolt- 
age.  temperature,  etc.). 

For  further  information,  send  for  Data  Sheet  No.  I0.IF3, 


New  narrow  span  |>oientiometer  circuit  makes  iMMsible  precise 
measurement  or  spans  as  low  as  100  microvolts.  Instruments  em- 
Itodying  this  new  circuit  (recorders  and  precision  imlicalonii  are 
available  as  self-contained  units  requiring  no  pre-ampliher  unit.  'I'he 
instruments  fin<l  ready  use  wherever  afx’urate  measurement  of  d-c 
IKitentials  of  the  order  of  microvolts  is  required.  Potentials  as  low  as 
one  mkT<»volt  can  l»e  precisely  determine*!,  ('an  In*  calibrate*!  in 
terms  of  temperature,  emf.  etc. 

For  further  information,  send  fur  Data  Sheet  No.  I0.04i. 


DUPLEX  TWO  PEN  RECORDER 


NEW  ElectroniK  HIGH  SPEED  RECORDER 

Idaal  for  aocurataly  maasuring  and  recording  rapidly  changing 
variablaa  oftan  fou^  in  rassarrh,  anginearing  analyaea  and  other 
tachnical  invaatigations.  Deveh^  a  pen  speed  sufficiently  hkh  to 
traverae  iu  11-inch  graduated  chart  in  one  second.  Full  eo^  a^sls 
which  vare  as  rapidly  as  20  cycles  per  minute  can  be  accurately 
recorded,  mgnala  with  a  peak-to-peak  amplitude  of  10%  of  scale  can 
be  reproduosd  at  variations  up  to  180  cycles  par  minute. 

For  furdm-  information,  send  for  Data  Sheet  No.  10.0-7. 


Provides  simultHneuus  measurements  of  practically  any  combination 
of  two  intletiendent  variables  (voltage,  current,  te  nfierature.  pressure, 
etc.)  on  a  single  chart  thereby  facilitating  comimrisons  of  the  two 
variables.  Has  two  sepiirate  measuring  svstems  with  asMM'iated  {tens. 
Pens  are  entirelv  inde|>"n(lent.  ani  traveriie  the  full  eleven  inches 
of  chart  width  without  interfering  with  each  other.  Hoth  me  suring 
circuits  are  stand  irdizcHl  simultaneously  by  means  of  a  push  button. 
ActuatUm  and  range  of  the  circuits  may  Iw  the  same  or  totally 
different. 

For  further  information,  send  for  Data  Sheet  No.  lO.OS. 
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SoiRtMvity, 

V«IH 

:151921 

1  354547 

400 

7000 

KSuBSB 

10* 

4  X  10* 

0-12 

0-12 

0-154  1 

0-154  1 

*  rhe  amount  of  rcawtance  in  aenea  with  the  input  neceaaary  to  reduce  the  output  voltage  by  one-hall 
with  the  input  ventage  maintained  conatant. 

For  further  in/oraio/ion,  wend  for  Dahl  Shert  No.  W.20^. 

•  An  amplifier  with  added  at^e  of  amplification  and  greatly  increaaeil  aenaitivity  ia  alao  available. 
It  producea  motor  drive  from  aignala  aa  low  aa  O.OT)  microvolt.  Special  featurea  eliminate  apurioua  aig^ 
nala  reaulting  from  thermal  potentiab  and  atray  a-c  pick-up. 

For  further  informatton,  wend  foe  Data  iSheet  No,  10.20-4. 


Ml/ 


Write,  today,  for  a  copy  of  Research  Bulletin  No.  15-14  .  .  .  "Instruments  Accelerate  Research' 
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BROWN  CONVERTERS 

May  be  used  with  any  aystem  requiring  the  conversion  of  low  power  d-c  signals, 
of  the  order  of  100  microvolts,  to  60  or  400  cycle  alternating  voltages.  Output  is 
unaffected  by  atmospheric  pressure  changes.  Special  material  in  reed  assembly 
reduces  pick-up  of  strays  and  transients  to  negligible  proportion.  Particularly 
useful  in  applications  requiring  error  voltage  measurements  or  null  detection. 
Electrical  Characteristics  of  400  cycle  Converters 

Driving  Coii  Rrquirementw:  18  verfta.  94  miUi-  Shieiding:  iSkwU  and  coil  shield,  both  grounded 
amperea.  4<N)  cyclea— 10  per  cent.  through  pin  No.  2. 

Coniaet  Rating:  SPDT  awitching.  Nominal  Vibration  Rewistance:  Output  voltage  wUl  vary 
rating— 6  volU  to  one  microvolt.  l.O  milli-  lem  than  2  per  cent,  with  raUe  of  vibration  from 
amnete:  maximum  power  100  microwatta.  0  to  10  g  (gravity). 


Driving  Coii  Rrquirementw:  18  vcrfta,  94  miUi- 
amperea.  4<N)  cyclea— 10  per  cent. 

Coniaet  Rating:  SPDT  awitching.  Nominal 
rating— 6  volta  to  one  microvolt.  1.0  milli- 
ampere;  maximum  power  100  microwatta. 
Switching  Action:  Kach  contact  cloeed  55  per 
cent  of  each  cycle.  Contacta  cUiaed  simul¬ 
taneously  5  per  cent  of  the  time,  twice  each 
cycle. 

Symmetry;  Within  5  per  cent. 

Locai  CharacteristicB :  Iteaiative  or  inductive. 


Phase  ^ift:  Out^t  voltage  differs  from  that  of 
driving  voltage  ny  45  to  50  degrees. 

Stray  Pick-up:  Electrostatic— 2x10'**  volta  per 
ohm  of  input  circuit  impedance.  Electromag¬ 
netic-  2X10'^  volta.  conatant  to  2X10  *  volta. 
For  further  information,  send  for  Data  Sheet 
No.  10.20-t. 


BROWN  SERVO  AMPLIFIER  SYSTEM 

Comprises  a  converter  (if  the  signal  to  be  detected  or  measured  is  d-c) ;  amplifier; 
and  balancing  motor.  Ideal  for  null  detection  and  correction  of  error  signals. 
General  characteristics  are: 


BROWN  60-CYCLE  BALANCING  MOTOR 

Totally  enclosed  and  self-lubricated,  ideal  where  positive  positioning  is  re- 
quired.  Designed  to  have  a  tapered  curve  of  speed  versus  voltage  and,  at  the  i 
same  time,  maintain  high  torque  at  low  speeds.  ' 


informatton,  rend  for  Data  Sheet  No.  10.20-2. 

and  components 

for  a  variety  of  applications 

These  products  are  representative  of  the  thousands  of  modifications  of 
the  ElxtroniK  Potentiometer  and  the  great  numbers  of  Brown  Electronic 
Components  which  are  being  utilized  as  precision  measuring  devices  and 
as  integral  elements  of  various  analytical  systems.  Perhaps  your  research 
program  can  benefit  from  such  specialize  instrumentation  .  .  .  your 
inquiry  is  invited.  Minneapous-Honeywell  Regulator  Co.,  Indus¬ 
trial  Division,  4428  Wayne  Ave.,  Philadelphia  44,  Pa. 


You  can't  measure  a  working  vacuum  by  pressure 
alone  because  time  also  is  a  big  factor  in  any  vacuum 
processing  operation.  To  provide  these  two  essentials 
of  high  vacuum  —  (1)  the  required  low  absolute  pres¬ 
sure  (2)  in  the  shortest  possible  time  —  is  the  job  for 
fast,  dependable  Kinney  High  Vacuum  Pumps. 

Fast  —  Kinney  High  Vacuum  Pumps  have  the  ability 
to  save  processing  time  by  speeding  up  the  tempo  of 
your  vacuum  operations. 

Dependable  —  Kinney  High  Vacuum  Pumps  have 
the  ability  and  stamina  to  produce  the  vacuum  you 
need,  whether  it's  measured  in  fractions  of  an  inch  of 
mercury  or  fractions  of  a  micron. 

Remember,  there's  a  Kinney  Pump  for  every  vacuum 
requirement,  from  the  midget  2  cu.  ft.  per  min.  pump 
to  the  new  giant  1600  cu.  ft.  per  min.  model.  Send 
coupon  today  for  new  Kinney  Bulletin  V-51B.  KINNEY 
AAANUFACTURING  CO.,  Boston  30,  Mass.  Representa¬ 
tives  in  New  York,  Chicago,  Cleveland,  Philadelphia, 
Houston,  New  Orleans,  San  Francisco,  Seattle,  Los 
Angeles. 


FORIIGN  RIPRESINTATIVIS:  G«n'l  EnginMring  Co.,  ltd..  Rod- 
cliff*,  loncB.,  Englond  •  Horrocks,  Roxburgh  Pty.,  Ltd.,  Mtibowrno, 
C.  I.  Auitrolia  *  W.  S.  Thomoi  &  Toylor  Ply.,  ltd.,  Johonnosborg, 
South  Afrka  *  Novoloctrk,  ltd.,  Zurkh,  Swittorlond  *  C.I.R.E. 
Piozio  Covour  25,  Rome,  Itoly. 


KINNEY  MANUFACTURING  CO. 

3545  WASHINGTON  ST.,  BOSTON  30,  MASS. 

Please  send  new  Bulletin  V^SIB.  Our  vacuum  problem  involves: 

I  I  Vacuum  exhausting  QJ  Vacuum  distillation 

I  I  Vacuum  dehydration  Vacuum  metallurgy 

I  I  Vacuum  coating  Q]  Vacuum  research 

Name 


Company 


Address 
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WTIC-HARTFORD 

discovers 
disc  recorders 
are  still 


Originally  many  stations  across  the  nation  thought 
that  the  advent  of  the  tape  recorder  meant  the 
eventual  death  of  the  disc.  But,  it  didn’t  turn  out 
that  way!  Convinced  of  the  continuing  need  for  disc 
recording  and  faced  with  an  inrrea.sed  load  of  di.'« 
work,  WTIC— Hartford’s  .SO  kw  station— decidwl 
to  augment  its  disc  equipment. 

Having  received  12  years  of  constant  service  from 
their  presto  8-A  disc  machines,  WTIC  naturally 
turned  to  PRESTO  for  its  new  equipment  .  .  .  two 
new  8-DG  recorders,  92-B  amplifiers  and  160-B 
equalizers,  along  with  a  central  console  mounted 
l>etween  the  recorders.  Housed  in  its  own  studio. 

(he  new  equipment  turned  out  more  than  400 
recordings  the  first  two  months  and  is  estimated  to 
save  the  station  $1,000  a  year  by  cutting 
microgroove  reference  discs. 


a  must 


A  wide  range  of  WTIC  activities,  including  agency- 
program  auditions,  special  gift  records  for  VIPs 
appearing  on  the  air,  recordings  of  network 


Simlio  tngintfring 
suitrrvisor  Albert 
Jarkson  (right) 
along  uith 
maintenanre 
engineer  Fred 
Fdwards  (below) 
/donned  and 
installed  WTICs 
new  PRESTO 
disc-recording 
studio. 


programs  originating  at  the  station,  as  well  as 
community  service  shows  for  oth^r  Connecticut 
stations,  keep  IKTIC’s  disc  equipment  turning  almost 
constantly  . . .  proof  that  disc  recorders  are  still 
very  much  in  the  spin! 


J  PAiAMUS 


wlMraytr  you  go... 


I  RICORDINO  CORPORATION 

^PAtAMUS,  NEW  JERSEY 

ixp«rt  Pivi»i«A: 

25  Worr«n  N«w  York  7,  N.  Y. 

Cooodion  Divioiofi: 

Woltor  P.  Downi,  ltd..  ajM 

Dominioii  S^wort  Bldg..  Montreal 


PRESTO 


/ 


SLANT  YOUR 


TO  m 


Before  placing  an  order  for 
aMembliea  of  any  other  type, 
check  with  ICA  on  price'  and 
quality.  Our  new  facilitijea 
offer  exceptional  advantages 
which  ahould  not  be 
overlooked.  Our  ettgineMing 
staff  is  at  your  sendee  atf 
all  times  for  consultation. 


This  ICA  plant — ^hrand  new  inside  and  out 
— contains  the  most  modem  and  complete 
facilities  available  anywhere  in  the 
world  for  the  exclusive  production  of 
Miniature  Slip-Ring  and  Commutator 
Assemblies  to  precision  standards.  It  is 
now  in  full  scale  production  to  meet  your 
requirements  in  the  fastest  possible  time 
at  the  lowest  possible  cost. 

ICA  Assemblies  are  produced  untl^ 
exclusive  license  by  Electro  Tec 
Corporation.  They  are  manufactured 
by  molding  plastic  blanks  around 
the  wire  leads,  then  machining 
these  blanks  to  the  exact  sise  and 
shape  required,  after  which  hard 
silver  rings  are  electro-plated  into  ■, 

the  machined  grooves.  Final  y 

machining  prt^uces  a  one-piece  ^ 

assembly  of  extreme  accuracy  and 
free  from  the  accumulated  errors 
common  in  fabricated  assemblies. 
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«ssM  MS’  to  24* 

Cytisdricol  or  FM 
Crsss-Mctisiut  .025*  Is 
.040*  ar  Mors 
fistofct  folitk  Is  4  Mi<fs- 

Incbss  or  tsKor 
■roafcnsws:  1000  V  Hi-Fol 
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PRESSURIZING 

WINDOWS 


L  BAND 
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CataloQ  ovoilobiB  on 
request.  Write  (on 
your  company  letter* 
head)  Dept.  C,  Bomoc 
Laboratories,  Inc., 
Salem  Rood,  Beverly, 
Mossochusetts. 


WE  INVITE  YOUR 
INQUIRIES  REGARDING 


cjCaLoratorieSj 


omac 


Name. 


•Mnsiiive  adhesive 


ROLLING  ELECTROLYTIC  CAPACITORS  with  "Scotch"  Electrical  Tope  No.  42  at  The  Mognovox  Company,  Fort  Wayne,  Indiona. 


High-purity/  stick-at-a-touch 
tape  cuts  condenser  break¬ 
downs  at  The  Magnavox  Co. 

At  last— a  tape  that  won’t  corrode  electrolytic 
condensers!  It’s  “Scotch”  Electrical  Tape  No.  42 
—a  tape  with  extremely  low  chloride  content,  and 
it’s  now  proving  its  worth  at  The  Magnavox  Com¬ 
pany,  Fort  Wayne,  Indiana.  Condenser  breakdowns 
caused  by  usual  wrapping  methods  have  been 
sharply  reduced.  _ 


MiniiMoto  Mining  A  Mfg.  Ca. 
Dnpl.  E22,  SI.  Pawl  6,  Minnotota 


Please  send  a  copy  of  “Tapes  for  Television.” 


.Zon«. . .  .State. 


This  “Scotch”  Electrical  Tape  is  only  one  of 
many  “Scotch”  Electrical  Tapes  designed  to  give 
you  lower  costs,  faster  production  and  more  de¬ 
pendable  results. 

Over  30  of  these  stick-at-a-touch  tapes  are  de¬ 
scribed  in  a  new  booklet  we’d  like  you  to  have  as  a 
reference.  The  booklet  is  titled  “Tapes  for  Tele¬ 
vision,”  and  it  gives  you  facts  like  dielectric  strength, 
caliper,  type  of  backing  and  mechanical  strength  of 
tapes  that  can  save  you  real  money. 

Write  for  your  copy  of  this  handy  booklet  today! 
Use  coupon  below  for  immediate  attention. 


ELECTRICAL 

TAPES 


Mfg.  Co.,  Si.  Paul  6.  Minn.— also  makers  of  “SCOTCH”  Sound  Recording  Tape.  “UNDERSF.AL”  Rubberized  Coating.  “SCOTCHLITE”  Reflective  Sheeting.  “SAFETY- 
WALK”  Non-slip  Surfacing.  ”3M“  Abrasives,  “3M“  Adhesives.  General  Export ;  Minn.  Mining  A  Mfg.  Co..  International  Division.  270  Park  Avenite,  New  York  17,  N.  Y. 
InCanada  Minnesota  Mining  It  Mfg.  ofCanada.  Ltd.,  London. Canada. 
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WHArS  NEW  IN  TV  TAPES? 


Year  after  year,  more  motor  manufacturers  use  more 

G>melI>DubiIier  A.C  motor  capacitors  than  any 
other.  The  reason :  a  great  record  of  trouhIe>free  service  in 
the  field!  Filled  with  CD’s  world-famous  Dykanol,  and 

cMiservatively  rated  for  extra  dependability.  Dept.  k-22. 
Comell-Dubilier  Electric  Corp.,  South  Plainfield,  N.  J. 


I  Corneu-DubiLier 

CAPACITORS 

I  PLASSTt  IM  SOUTM  PLAIMriKi.O.  M.  J.t  NCW  •lOPOIIO.  WORCCtTCII,  AND 

CAI«a«IOM.  MASS.:  PnOVIOINCt.  a.  I.i  INOIANAPOLI*.  IMD.t  ruOUAV 
•UMIOIARV^  APKINM.  N.  C.l  AMO  AUMIOIANV.  TMC  RAOIAAT  CORP,.  ChIVSkANO.  OHIO 
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Where  JAN  Specihcoliens  ore  o  problem, 


A  K)0%  increase  in  output  of  composition  resistors  — 
that’s  IRC’s  answer  to  current  Government  and 
Industrial  needs!  And  this  tremendous  expansion  is 
accompanied  by  fully  mechanized  step-ups  in  all 
other  IRC  resistor  lines.  In  addition,  licensees  in 
Canada  and  Denmark  supplement  IRC  capacity— 
while  licensees  in  England,  Australia  and  Italy 
serve  our  foreign  markets.  Even  your  urgent  experi¬ 
mental  and  maintenance  requirements  can  be  met 
with  little  delay.  For  ’round-the-comer  delivery  of 
standard  sizes  and  types,  simply  call  your  nearest 
IRC  Distributor. 


Visit  IRC  at 
Booth  #102 
RADIO  ENGINEERING  SHOW 
March  3-6 


WhM  yM  mmI  rfcptadoU*  smII-su*  CMrtrals,  >p«cify  IRC 
'Mt"  Typ«  O  Controls.  Now  Typo  Q’s  oro  ruggod  ond  com- 
pod,  yot  incrootod  ore  of  rolotion  pormils  tho  somo  rosistonco 
rolios  wsod  in  lorgor  IRC  controls.  Typo  Q’s  oro  diorodorixod 
by  low  nolso  lovol,  wnusuol  durobiRty  ond  officioncy,  nogligiblo 
dtongos  in  rosistonco  ovon  oftor  long  oxposuro  to  humidity, 
odoptobiRty  to  o  groat  vorioty  of  smoll-tpoco  opplkotions. 
Comploto  fflochonizotion  of  production  and  tosting  otsuros 
uniformity  of  construction  and  porformonco  —  and  affords 
grootor  ovoHobiRty.  lullotin  A-l  givos  fuU  dotoils. 


Wkoft  •  coaririMlioti  of  ciiorartorHtks  is 

OSSOoHol  *"  procision  oppRcoKons,  you’ll  cut 
costs  with  IRC  PRECISTORS.  Thoso  doposrfod 
carbon  units  solvo  ovoilobiRty  probloms  in  high 
froquoncy  oppHcotions,  motoring  and  voltago 
dividor  circuits — combino  accuracy  and  ocon* 
omy  whoro  carbon  compositions  oro  unsuitoblo 
and  wiro  wounds  too  oxponsivo.  Wo  moko  tho 
two  sizos  of  PRECISTORS  to  customors’  spoci* 
fleotions,  rothor  than  to  standard  RTMA  vahios 
— subjoct,  of  courso,  to  minimum  and  maximum 
voluos  for  ooch  typo.  Writo  for  comploto  data 
in  Catalog  Bullotin  R-d. 


For  okci|KIsooI  sloMity  ood  ocooiwy  in  low  rongo  applications, 
chooso  IRC  Typo  RW  btsulatod  Wiro  Wound  Rosistors.  Uniformly 
wound  and  complotoly  insulatod,  thoso  compod  units  hovo  oxcoUont 
porformonco  rocords  in  motors,  onalyiors,  low-rongo  bridgo 
circuits,  high  stobiRty  attonuators  and  similar  appRcoHons.  Typo 
RW’s  aro  suppliod  in  standard  RTMA  rongos,  toloronco  110% 
standard— vakios  of  10  ohms  and  obovo  in  ±5%  AvoRablo  oho 
in  motchod  or  boloncod  pairs.  Fuff  data  in  Catalog  Ruilotin  R*S. 


When  experiments,  pilot  runs  or  main¬ 
tenance  demand  standard  resistors  doub/e- 
quick,  you'll  appreciate  the  advantages 
of  IRC's  industrial  Service  Plan.  This 
enables  you  to  get  prompt,  'round-the- 
corner  service  from  the  local  stocks  of 
your  IRC  Distributor.  Call  him  for  your 
minimum-quantity  requirements.  If  you 
don’t  know  him,  we’ll  gladly  send  you  his 
name  and  address. 


INTERNATIONAL  RESISTANCE  COMPANY 
403  N.  ir««d  Strt*!,  fhtl«d«l^hi<i  1.  f«. 


It«ini  ch«<k«d  b*lowi 


Advonced  BT  Re$i«toM  Typ«  O  Conlrolt 

Deposited  Corbon  PRECISTORS  Type  BW  Wire  Wound  Resiitors 

Nome  and  oddrefi  of  local  IRC  Distributor 
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VERSATILE  G-E  AMPLISTATS  PROVIDE 
HIGH-GAIN  DC  AMPLIFICATION 


•  INSTANT  STARTING— No  warm-up  time 

•  STATIC  OPERATION— No  moving  parts,  no  maintenance 

•  OURABILITY — Unaffected  by  moderate  shock  or  vibration 

•  LONG  LIFE — Will  operate  indefinitely  without  attention 


mum  power  1 5,000  w/w.  Re* 

sponse  time  is  2  sec,  corresponding  to 
maximum-gain  conditions.  No  special 
power  supply — operates  directly  on  115- 
volt,  a-c.  Dimensions,  5  x  7*4  x  45^  in. 
Weight  7  lb.  See  Bulletin  GEC-790. 
400-CTCU  UNITS  are  push-pull  output,  d-c 
linear  amplifiers  with  three  separate  d-c 
input  windings.  Designed  as  the  first 
and  second  stages  for  thermocouple 
signal  amplifiers  meeting  aircraft  re¬ 
quirements,  they’re  also  applicable  to 
many  other  amplification  problems. 

Available  for  power  supplies  rated  1 5 
or  30  volts,  they  have  a  maximum  power 
gain  of  2050  w/w.  Response  time  ranges 
from  0.0036  to  0.0177  sec.  Output  rat¬ 
ings,  20  to  30  milliamp.  Dimensions, 
3A  »  2^4  X  2Ji  in.  Weight,  14  oz.  For 
further  information  write  to  Special 
Products  Sales,  General  Electric  Com¬ 
pany,  Schenectady  5,  .V.  Y. 

"EDUCATIONAL”  AMPLISTAT  is  useful  in  labora¬ 
tories  for  experimental  work  and  for 
studying  new  circuits.  Operates  directly 
from  1 1 5-volt,  60-cycle  power.  Gain  is 
up  to  25,000  watts  per  wan.  Output 
is  1.0  amp  continuous.  Get  more  details 
in  Bulletin  GEC-599. 


As  part  of  a  continuing  effort  to  better 
serve  the  electronics  industry.  General 
Electric  has  recently  enlarged  its  line  of 
amplistats  (self-saturating  magnetic 
amplifiers).  These  remarkable  units,  for 
amplifying  small  d-c  signals  from  rela¬ 
tively  low-impedance  sources,  can  be 
profitably  applied  to  many  control  and 
instrumentation  circuits  both  in  con¬ 
junction  with,  and  in  place  of,  electronic 
equipment. 

At  present,  G-E  amplistats  are  avail¬ 
able  in  three  conxponent  ratings  and  one 
“educational”  or  laboratory  research 
device.  G-E  engineers  will  be  glad  to 
aid  and  advise  in  developing  complete 
amplification  systems  around  these 
products. 

1-VA  AMPLISTAT  is  easy  to  connect  and 
remove  because  it’s  mounted  on  a 
standard  tube-type  base.  Maximum 
power  gain  is  over  2000  watts  per  watt. 
Response  time  is  I  jj  sec  or  less.  Operates 
directly  on  40-volt,  60-cycle  a-c.  Dimen¬ 
sions,  2  X  2  X  2^^  in.  high  including 
octal  base.  Weight,  1 1  oz.  Further  de¬ 
tails  in  Bulletin  GEC-784. 

40-VA  MODEL  has  selenium  rectifiers  and 
four  separate  control  windings.  Maxi- 


I  -va  amplistat 


40-va  amplistat 


400-cycla  amplistat 


Educational  amplistat 
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CONTROL  WIRING  SIMPLIFIEO 
WITH  G  E  TERMINAL  BOARDS 


For  precise  and  dependable  step¬ 
less  voltage  regulation  or  variation 
it’s  G-E  inductrols.  These  single¬ 
phase  units  are  available  in  ratings 
from  3  to  240  kva  for  circuits  600 
volts  and  below.  Motor-operated 
units,  used  with  automatic  control. 


maintain  voltage  within  narrow 
limits  regardless  of  line-voltage 
variation.  Hand-oMrated  models 
provide  smooth  and  precise  voltage 
adjustment  for  instrument  calibra¬ 
tion,  rectifier  control,  and  similar 
uses.  Check  Bulletin  GEC-793. 


EQUIPMENT  FOR 
ELECTRONIC  MANUFACTURERS 


Devlepment  and 
Rrodactinn  Igalpaiatit 

Sofdaring  irons 
Rasistonca-woiding  controt 
Curront-limitod  high-potontial  tostor 
Insulotion  tostors 
Vocuum-tubo  voftmotor 
Photooloctric  ro:ordart 
Domognotizars 


A  partial  list  of  the  thousands  of  items  in 
the  complete  G-E  line.  We'll  tell  you  about 
them  eoch  month  on  these  pages. 


Caaipanents 

Motors  and  instrumonts  Timors 

Capocitors  Indicating  lights 
Tronsformors  Control  switchos 
Pulso-forming  notworks  Gonorotors 
Doloy  linos  Solsyns 
Rooctors  Roloys 
*Thyrito  Amplidynos 
Motor-gonorotor  sots  Amplistats 

Inductrols  Torminol  boords 
Rasistors  Push  buttons 
Voltogo  stobilizors  Photovoltaic  colls 
Froctionol-hp  motors  Gloss  bushings 
Roctifiors  Dynomotors 


^  Ganaroi  ■actric  Ceatpany,  Section  CM7-1R 
I  Schonoctady  9,  N.  T. 


G  E  SELSYNS  INDICATE 
POSITION— CONTROL  MOTION 


G-E  selsyn  transmitters  and  re¬ 
ceivers  provide  automatically  syn¬ 
chronized  indication  or  control  at 
one  location  with  respect  to  an 
initial  remote  reference  point.  Built 
for  accurate,  economical,  continu¬ 
ous  service,  they  can  be  used  to  in¬ 
dicate  angular  or  linear  movement, 
or  to  control  the  motion  of  a  device 
by  controlling  its  actuating  ele¬ 
ment.  Two  types  are  available — 
general  purpose,  for  accuracy  with¬ 
in  ^5  deg;  and  high  accuracy, 
*  1  deg.  See  Bulletin  GEA-2 176. 


_ i 


Ploosa  send  mo  tha  following  bulletins: 


Indicoloi  v'  for  referanca  only 

X  for  planning  on  immadiata  project 


)  0iA-)497 
)  OEA-2176 
)  0EC-S99 
)  OEC-7S4 
)  OEC-790 
)  OEC-795 


Fabricated  Terminal  Bamds 
Sahynt 

Edacsrtlanal  Amplistat 
Ona-Valt-Ampora  Amplistat 
Farty-Valt-Amparo  Amplistat 
Single-Phase  Inductrols 


You  get  positive  electrical  con¬ 
nections  without  soldering  using 
G-E  Type  EB-6  terminal  boards 
fabricated  from  strong,  durable 
molded  Textolite*  parts.  To  facili¬ 
tate  marking,  reversible  marking 
strips  are  white  on  one  side,  black 
on  the  other.  Boards  have  4  to  12 
poles.  Rated  30  amp,  600  volts. 
Complete  details  are  contained  in 
Bulletin  GEA-1497. 

*Rrj.  Trajfnurk  «/  Gtntral  hUctrk  C$. 


HOLD  VOLTAGE  STEADY- OR  ADJUST  IT 
PRECISELY- WITH  G-E  INDUCTROLS 


TIMELY  HIGHLIGHTS 
ON  G-E  COMPONENTS 


\l  7  f| 
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YONKERS  2,  NEW  YORK 
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THE  VARIED  AND  OFTEN  UNUSUAL  APPUCATIONS  THAT 
HAVE  BEEN  FOUND  FOR  TOROIDS  AND  FILTERS  IN  MIU- 
TARY  ELECTRONICS  HAVE  KEPT  OUR  ENGINEERING  STAFF 
CONSTANTLY  ON  ITS  TOES.  EVERY  DAY  WE  ARE  CON- 
FRONTED  WITH  THE  TECHNICAL  PROBLEMS  OF  OUR  CUS 
TOMERS  WHO  ARE  TRYING  TO  MEET  THE  DEMAND  FOR 
SMALLER,  UGHTER  AND  MORE  SERVICEABLE  EQUIP¬ 
MENT.  FORTUNATELY  OUR  INGENUITY  AND  EXPERIENCE 
HAS  SERVED  US  IN  GOOD  STEAD  IN  THE  DEVELOPMENT 
OF  FILTERS  TO  MEET  THESE  DEMANDS.  CONSEQUENTLY 
IT  IS  WITH  MORE  THAN  A  UTTLE  PRIDE  THAT  WE  SEE 
OUR  PRODUCTS  SPECIRED  BY  MORE  AND  MORE  ENGINEERS 
WHO  CANNOT  BUT  REAUZE  THAT  IN  THE  DESIGN  OF 
QUALITY  EQUIPMENT  THE  “BILL  OF  MATERIALS”  SHOULD 
INCLUDE  BURNELL  PRODUCTS. 
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A  MESSAGE  TO  AMERICAN  INDUSTRY  •  ONE  OF  A  SERIES 


HOW  TO  HELP  BRITAIN 
...and  Ourselves 


The  purpose  of  this  editorial  is  to  help  Win¬ 
ston  Churchill  obtain  the  aid  Britain  needs 

(1)  to  weather  her  present  financial  crisis, 
and 

(2)  to  avoid  a  chronic  recturence  of  such 
crises. 

This  is  not  a  philanthropic  purpose. 

Britain  is  our  staunchest  ally  in  the  free 
world’s  continuing  fight  for  survival  She  can¬ 
not  perform  her  role  effectively  if  she  is 
broke,  or  if  she  careens  from  one  financial 
crisis  to  another. 

Then,  too,  a  nation  such  as  otirs— commit¬ 
ted  to  private  enterprise  as  a  way  of  economic 
life— has  a  special  interest  in  helping  Winston 
Ch\irchill  to  help  Britain.  His  administration 
is  relatively  friendly  toward  private  enter¬ 
prise.  Should  he  fail,  he  would  be  replaced 
promptly  by  a  Socialist  government  more 
hostile  than  ever.  And  that  would  weaken 
the  standing  of  private  enterprise  in  the  free 
world. 

Cause  of  the  Crisis 

It  is  the  drive  of  the  Western  World  under 
our  leadership  to  rearm  against  Rvissian  ag¬ 
gression  that  has  precipitated  Britain’s  finan¬ 
cial  crisis.  It  set  off  a  scramble  for  raw  mate¬ 
rials  from  which  armaments  could  be  made, 
and  for  many  other  materials  that  might  be 


short  in  the  event  of  war.  So  the  prices  of  the 
things  that  Britain  must  import— mostly  raw 
materials— have  been  boosted  more  than  the 
prices  of  things  she  can  export— mostly  fin¬ 
ished  products.  That  leaves  Britain  short  of 
fimds  to  pay  for  essential  imports.  This  diffi¬ 
culty  increases  as  the  necessity  becomes  more 
urgent  to  divert  industrial  effort  from  produc¬ 
tion  for  export  to  production  for  security. 

The  Basic  Trouble 

Although  Britain’s  immediate  crisis  was 
touched  off  by  the  rearmament  drive  of  the 
Western  World,  her  basic  affliction  is  one 
from  which  she  has  siiffered  since  the  end  of 
World  War  II.  Stated  in  its  simplest  terms, 
Britain  does  not  produce  enough  goods  to  pay 
her  own  way  as  one  of  the  family  of  free 
nations. 

For  years  this  deficiency  in  home  produc¬ 
tion  was  made  up  by  income  from  shipping 
and  overseas  investment.  But  Britain  had  to 
sell  a  large  part  of  her  foreign  investments  to 
finance  her  heroic  part  in  World  War  II.  So 
her  income  from  that  source  has  been  greatly 
reduced.  And,  in  spite  of  an  increase  of  about 
a  third  above  prewar  in  her  own  production 
of  goods  and— thanks  to  a  continued  “auster¬ 
ity”  program— a  much  larger  increase  in  her 
exports,  Britain  still  is  not  paying  her  own 
way. 
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Two  Ways  to  Solvency 

Britain  has  two  ways  to  restore  her  sol¬ 
vency.  One  is  to  cut  down  on  what  is  con- 
sum^— the  belt-tightening  process.  The  other 
is  to  step  up  British  production. 

To  surmount  the  present  crisis,  Mr. 
Chiu'chill  has  asked  for  some  cutting  down. 
He  probably  must  ask  for  more. 

Except  as  a  stop-gap  expedient,  however, 
more  cutting  down  of  Britain’s  consumption 
is  clearly  a  dangerous  covirse.  That  would 
further  depress  a  British  standard  of  living 
which,  not  more  than  half  as  high  as  oiurs, 
already  is  too  low.  Politically  such  a  course 
would  grease  the  skids  for  Winston  Church¬ 
ill’s  administration,  even  now  governing  by 
a  wafer-thin  parliamentary  margin.  Also,  as 
The  (London)  Economist  remarks,  the  “lazy 
expedient  of  cutting  trade”  would  result  in 
^  “hiu*ting  other  people  and  forcing  them  to 
take  similar  action”— by  cutting  the  market 
for  their  products. 

The  Only  Cure 

The  best  and,  in  fact,  the  only  way  to  help 
ciure  Britain’s  economic  ills  is  to  help  Britain 
produce  more.  Here  the  technical  possibilities 
‘  are  encoiiraging.  On  the  average,  the  British 
industrial  worker  produces  only  about  40 
j  percent  as  much  a  year  as  the  American 
worker.  That  is  a  British  estimate,  made  by 
\  Sir  Ewart  Smith. 

Wider  use  of  better  industrial  methods  and 
modem  tools  and  an  infusion  of  the  compet¬ 
itive  incentive  into  British  industry  —  to  re¬ 
place  the  cartel  and  other  restrictive  practices 
—  would  go  a  long  way  to  narrow  this  wide 
gap  in  worker  productivity.  This  is  the  con¬ 
sensus  of  experts  on  both  sides  of  the  At¬ 
lantic. 

Since  1948  the  Anglo-American  Coimcil 
on  Productivity  has  done  much  to  encourage 
output  per  man-hour  in  Britain  and  to  foster 
this  doctrine  with  both  labor  and  manage¬ 
ment.  But  much  yet  remains  to  be  done. 

In  the  United  States  it  is  increasingly  sug¬ 


gested  that  before  we  give  Britam  any  more 
economic  aid  we  should  insist  that  everything 
possible  be  done  to  exploit  the  technical  pos¬ 
sibilities  of  increased  production.  This  em¬ 
phasis  on  production  is  needed.  But  if  we 
Americans  were  to  impose  upon  the  hard- 
pressed  British  people  conditions  that  could 
be  construed  as  an  affront  to  a  friendly  and 
sovereign  nation,  we  might  well  put  into  the 
hands  of  a  masterful  rabble-rouser  such  as 
Aneiuin  Bevan,  the  anti-American  leader  of 
the  Labor  Party’s  left  wing,  a  campaign  issue 
on  which  to  maneuver  himself  into  the  Prime 
Ministership. 

Churchill  Can  Insist 

But  Winston  Chtirchill  is  not  so  handi¬ 
capped  as  we  should  be  in  imposing  prereq¬ 
uisites  of  further  aid.  As  Britain’s  own,  most 
honored  leader  he  will  raise  no  touchy  ques¬ 
tions  as  to  Anglo-American  relations  if  he 
insists  that  Britain  have  firm  plans  to  cure  her 
economic  ills,  plans  sharply  focussed  on  ways 
and  means  of  increasing  Britain’s  industrial 
efficiency. 

By  presenting  a  convincing  plan  to  cure 
Britain’s  recurring  crises  through  grreat- 
er  production,  Mr.  Churchill  will  greatly 
facilitate  the  process  of  getting  the  aid 
his  country  must  have.  He  will  also  re¬ 
move  an  increasingly  dangerous  element 
of  dissension  in  Anglo-American  rela¬ 
tions— the  feeling  of  many  Americans 
that  more  aid  to  Britain  is  more  money 
down  the  drain.  The  way  to  counter  that 
feeling  is  to  come  up  with  a  prescription 
for  an  economic  cure,  not  a  request  for 
another  economic  poultice. 

Technically,  such  a  program  is  entirely 
feasible.  It  will  perhaps  be  the  supreme  test 
of  Winston  Chiirchill’s  statesmanship  to  make 
it  politically  feasible  as  well. 

In  the  interest  of  Britain,  of  the  United 
States  and  of  the  whole  free  world,  we  wish 
him  all  success. 

Mc6row-Hf//  PubUshing  Company,  Inc 
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Address  U.  S.  A.  ond  Canodion  inquiries  to 

MULTICORE  SALES  CORP. 

164  Duane  Street  •  New  York  13,  N.  Y.  •• 

Inquiries  regarding  other  territories  to 

MULTICORE  SOLDERS  LTD. 

Mellier  House,  Albemarle  Street  •  London,  W.  1,  England 


New  Edition!  FREE  — 

Valuable  booklet  "Modern  Solders"  and 
testinn  samples  available  on  request. 


] 
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SINCE  1919 


yVOrOVLEX 

/TM»  IM5yLAT5)n\ 


SPEaFY 


•"•UlAnOM 


•  MOLDS  AND  MACHINES 

TO  CLOSE  TOLERANCES 

•  MOLDABLE  WITH  METAL  INSERTS 

•  CAN  BE  TAPPED, 

THREADED,  SLOTTED 

•  AVAILABLE  IN  RODS, 

SHEETS,  SPECIAL  SHAPES 

•  MOLDED  IN  PRACnCAUY 

ANY  SHAPE  OR  SIZE 

•  LOW-LOSS  FROM  60  CPS 

TO  24,000  MCS 


MYCALEX  glass-bonded  mica  insulation  is  grades,  each  featwing  specific  characteristics 
the  one  highly  adaptable,  versatile  insulating  to  meet  particular  needs.  Since  proper  appli- 
material  that  combines  every  desirable  char-  cation  of  the  right  grade  of  MYCALEX  has 
acteristic  required  in  a  modem  dielectric,  resulted  in  simultaneous  product  improve- 
Although  far  superior  to  lower  cost  dielectrics,  ment  and  lower  cost  in  hundreds  of  instances, 
MYCALEX  offers  considerable  advantages  it’s  good  business  to  check  with  MYCALEX 
over  many  materials  costing  several  times  as  before  specifying  sheet,  rod,  fabricated  or 
much.  MYCALEX  is  available  in  various  molded  insulation. 


MYCAUX  410  it  oppfev«d  fully  ot  Crod*  L-4R  und«r 
Notionol  Military  Ettablithmunt  $p«ciftcation  JAN*1*10« 
^Intuloting  Mot«rioli,  C«romic*  Rodio,  Cloit  1.** 

MYCAIEX  400  it  opprovad  fully  os  Grad*  L-4A  under 
National  Military  Ettabliskmant  SpeciScation  JAN-1-10, 
“Iniulating  Matarialt,  Coromic,  Sadio,  Clatt  L' 

Wrifa  for  20-fagu  Cofoloa  Tedoirt 
A  valuabU  compilation  of  anginoaring  data  and  manufac¬ 
turing  information  on  olactrical  iniulation  that  you'll  turaly 
want  for  your  tachnical  SI*.  Saquatl  it  today— no  obligotion. 


MYCALIX  CORPOBAflON  Of  AMIRIC* 

Owners  of  'MYCALEX'  fofents  and  Trade-Marks 
CimtinltlfcK:  30  ROCMHIUR  nAZA,NEW  YORK  M-rMttaaeitflcn;  CUHON,  N.J. 
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MYUIEX  MADE 

400 

410 

4I0X 

POWER  EAaOt,  1  MC 

0.001  S 

0.0011 

0.012 

DIEIECTIIC  COmiANT,  1  MC 

PA 

0.1 

4.9 

lost  FSaOl,  1  MC 

0.011 

0.014 

0.0S4 

DIEIECTIIC  STIEIWTH,  *Mt/mS 

100 

400 

400 

VOLUME  lESISTIVITT,  ohm/cm 

XilO'l 

iiioix 

1«10'4 

ARC  lESinANCE,  tMondt 

100 

110 

210 

MAX.  MFE  OPES.  TEMP..  *C 

IPO 

110 

110 

WATER  AStORPTION  %  14  bn. 

NIL 

Nil 

Nil 

*fce  New  H. 
**fceosf«f 


^  another 
Hardwick,  Hindle 
ten-strike! 


Instructions  to  our  engineering  deportment  were: 

“design  a  rheostat — completely  new  construction 
if  necessary — that  embodies  all  features 
essential  to  producing  a  rheostat  that  *can  take  it’ 
in  the  wide  industrial  field.” 

They  did— and  this  is  it. 

1  •  Of  course  it  is  bonded  with  our  new  blue-gray 
enamel  coating— thermo-shock-proof— assuring 
greater  protection  under  most  rugged  service- 
under  extremes  of  humidity  and  abnormal  at¬ 
mospheric  conditions. 

2*  Still  greater  safety  factor— more  resistant  to 
e.xcess  heat  and  shock. 


3*  Still  higher  terminal  strength. 

4*  New  trouble  free  construction— minimum 
number  of  parts— uniform  torque,  adjustable 
pressure,  smoother  electrical  control,  etc. 
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And  please  note;  this  new  H-50  is  designed  to  comply 
with  current  standards  of: 

(a)  Military  Specifications  JAN-R-22. 

( b )  U nderwriters’  Laboratories. 

(c)  R.T.M..\. 

(d)  N.E.M..\. 

Send  today  for  our  new  bulletin,  containing 
additional  information. 


HARDWICK,  HINDLE,  INC. 

Rheostats  and  Resistors 


THE  NATIONAL  LOCK  WASHER  COMPANY 


Cttoblithad  1886 


The  mgrk  of  quafify  for 


NEWARK  5,  N.  J.,  U.$JL 


■ore  than  half  a  century 


trade  mark 


circuits. 


DC  Circuits 


How  to  use  GLOBAR 


TYPE  BNR 
RESISTORS 

to  advantage 


®  The  unusual  characteristics  of  globar  type 
BNR  ceramic  resistors  make  them  praaical 
for  a  diverse  number  of  advantageous 
uses.  Charted  here  are  five  typical  applications 
■w  here  these  resistors  are  being  used  to 
Advantage  at  present. 


Our  Bulletin  GR-2  contains  detailed  engineer¬ 
ing  data  which  may  well  suggest  applications  in 
your  own  products.  It  will  give  you  facts  that 
will  help  you  decide  how  these  ceramic  resistors 
can  be  of  value  to  you.  Let  us  send  you  a  copy. 
Write  Dept.  E  L  87-101,  The  Carborundum 
Company, globar  Division,  Niagara  Falls,  N.  Y. 


APPLICATION 


Oil  burner  ignition 
transformer 


Small  motors 


Rectifier  circuits 


Electronic  devices 


RESULT 


High  voltage  feed  back 
into  line  is  prevented. 


Arcing  of  governor 
contact  points  is 
greatly  decreased. 


Peak  voltages  are 
limited  thus  stabilizing 


Successful  use  in 
voltage  control 
circuits. 


Solenoid  valve  coils 
are  protected. 


GLOBAR  Ceramic  Resistors 


BY  CARBORUNDUM 


"Carborundum''  anif'Clobtir”  art  registtred  trademarks  uhich  indicate  manufacture  by  The  Carborundum  Company,  Niagara  Falls,  N.  Y. 

nm 
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GENERAL  ^  ELECTRIC 


OL«S545  Thyrotron  sales  have  climbed 
specucularly  since  introduction.  Their 
sharp  up'Curve  is  proof  of  the  tube’s 
wide  accepunce,  of  its  brilliant  performance. 
Make  users’  enthusiasm  yomr  guide  . . . 
specify  the  efficient,  extra-long-lived 
GL-SS45  in  your  new  d-c-motor 
or  other  control  circuit! 


COMPARE  I  Why  k  Hm  Gl-5545  shewing  its  IimIs  to 
siniMor  typest  Compare  this  G-f  control  tube  pefail-by-poM 
wHh  ether  mahe  thyrotrons  rated  the  some  copocHyi 


15,000  watt  High  Speed 
Telegraph  Transmitter  lor 
Inter  continental  service 


F.C.C.  Approved 
Frequency  Monitor 


Turntable 


Dual  Channel  Speech  Input  System 


GATES  Supercabe  Co-ax 


Tube  Sockets  for 
High  Powered 
Tubes 


GATES  Inductor 


▼▼•y  back  in  198S,  the  let*  H«nry  C.  Gnltt,  vv«ll  known 
indutirialitt,  dneidnd  to  owk*  din  nmn  GATES  tynonyinoM 
with  snrvien  in  din  nlncironict  finid. 

Today,  30  ynan  iatnr,  it  would  bn  a  tarn  nxcnption  to 
Rnd  anyonn  who  dons  not  know  about  GATES  producta. 

Onn  ol  dm  oldnst  wanufaeturnr*  of  ninctronic  nquipmnnt 
in  din  world,  thn  GATES  RADIO  COMPANY  tpncialitnt 
in  radio  traramittins  nquipainiit  of  all  typns  AM,  FM, 
TV,  Communicatiora,  nic. 

By  to  ipncialisins  ~  and  tkrou^  production  nfficinney 
--GATES  it  abln  to  offnr  highnr  quality  at  atom  modntt  prient. 

No  job  it  too  larfn  or  tmall,  too  complnx  or  dmpln 
for  GATES  to  tackin. 

Bncautn  GATES  ibnif  manufaetamt  a  larfn  number  of 
din  componnntt  that  90  into  finitlind  GATES  nquipmnnt, 
dntifnt  am  not  attnmblint  built  to  din  convnninncn  of  tornn* 
onn  nitn't  particular  tizn  of  material. 

Tkii  meant  GATES  offnri  "cttftom4»uilt"  quality  and 
nfficinney  at  prices  that  pinatandy  twpritn. 

All  of  dintn  points  am  of  ouMandinf  impoitancn  to  you 
—  am  specific  masona  for  wantinf  your  transmittinf  equip¬ 
ment  to  bear  that  familiar  and  truMnd  name  —  GATES. 


•ATiS  PRODUCTS 

I  •  Commercial  broadcastint  equipment  •  Commercial  com- 
I  munkations  transmitting  nquipmnnt  •  Television  transmitting 
[  nquipmnnt  •  Frequency  modulated  transmitting  nquipmnnt 
f  •  Mobile  transmitting  nquipmnnt  •  Audio  nquipmnnt  In- 
1  eluding:  broadcast,  recording,  public  addmm  •  Specially 
J  dmignnd  electronic  inatrumnnts  induding:  vibration  fatigue 

_ appamtam,  laboratory  hearing  aid 

-Jt  aJi  I  equipment, recording  equipment 
UfSTlWrSVSl  •  ^Tumny  other  Mmm. 


GATES  RADIO  COMPANY 


tm  a  s"ol 

1 

j 

i  1 

i  ‘H 

i 

1 

__  1 

1700  Polk  AveniM,  Hootten.  T*m«  •  Womtr  tuMiiif,  WoiMiif  ten,  0.  C.  -  inttmotionnt  Division,  13  E  SOtii  St.,  Now  York  City 
Conation  Moiooni  Compony,  Montiool,  QvoEoc 
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Hand  in  hand  they  go,  briskly  peeing  each  project  in  our  streamlined  plant 
. . .  symbols  of  the  handsome  styling  and  utility  that  engineers  demand  in 
modern  "packaging"  of  electrical  and  mechanical  equipment. 

Under  our  big  roof  there  lives  a  proud  tradition:  industry  holds  the  nome  Karp 
synonymous  with  sheet  metal  fabrication  of  the  highest  order ...  in  every 
category  from  simple  to  intricate. 

This  reputation  we  prize  highly  as  a  challenge  that  draws  out  our  best  efforts 
for  every  customer  we  serve,  large  or  small.  May  we  prove  to  you.  too, 
that  superior  craftsmanship  really  costs  less  in  terms  of  value  received? 
Write  for  data  book. 

ANY  MtTAL  ANY  OAUOt  ANY  Sill 

ANY  QUANTirr  ANY  FINISH 

•TrUt  Mask  enlNwii 
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SPECIAL  SOLDERLESS  PINS,  PLUGS, 
CONTAaS,  AND  CONNECTORS 

Elimlnat*  unnecesiary  parts,  speed  production,  and  reduce  costs  by  designing 
with  AMP'S  special  connectors  in  mind.  We  stock  many  unusual  items,  and  can 
make  new  ones  for  your  particular  needs.  These  terminals  are  all  applied 
to  wire  at  high  speed  (from  2,000  to  4,000  per  hour)  by  special  AMP  Auto¬ 
matic  Machines,  (see  below) 


PRE-INSULATED  DIAMOND  GRIP 

Trode-Mork 

SOLDERLESS  TERMINALS 

No  extra  insulation  sleeving  necessary.  One  operation  Installs  completely 
insulated,  vibration-proof  connection. 

Plastic  Insulation  of  high  dielectric  properties  is  bonded  to  full-length  copper 
sleeve — cannot  slip  or  be  removed.  Min.  breakdown  voltage;  2500  volts  D.C 
in  air  at  sea  level.  Will  withstand  high  pressure  crimp,  temperatures  at  350* 
F.  for  10  hours  without  damage.  Wire  is  supported  to  prevent  fraying  of  wire 
insulation  and  torsional  stress.  Color-coded  in  wire  size  ranges  from  #  22  to 
#10.  Available  in  a  variety  of  tongue  shapes  and  connector  styles. 

U  S.  Patents  #2,4I0,321|  2.379,547;  2405,111;  2468,169;  other  U.  S.  Patents  Pending. 


SOLISTRAND  SOLDERLESS  TERMINALS 

Trade-Mark  U.  S.  Patents  Pending 

Unique  crimp  mokes  this  non-insulated  terminal  equally  valuable  for  solid, 
stranded,  square,  or  irregular  shaped  wire.  Brazed  seam.  One  piece  con¬ 
struction  of  high  conductivity  pure  copper,  electro-tinned  for  corrosion 
resistance.  Available  in  a  wide  voriety  of  tongue  shapes  and  connector 
styles  from  #  22  to  #  4/(X 


WRITE  FOR  THIS  CATALOG  OF  STOCK  MAGNETS 
FOR  YOUR  EXPERIMENTAL  NEEDS 

Here’s  a  handy  reference,  chock  full  of  detailed 
permanent  magnet  information.  If  you  are  de¬ 
signing  new  products,  or  wish  to  improve  present 
ones,  this  catalog  will  be  of  great  value! 

16%  GREATER  ENERGY 

And,  remember,  all  INDIANA  permanent  magnets 
described  are  available  in  INDIANA  HYFLUX  At- 
nico  V  — the  permanent  magnet  material  that  offers 
an  energy  product  averaging  5V^  million  BH  max 
or  more,  with  5'4  million  guaranteed! 

Even  though  INDIANA  HYFLUX  Alnico  V  offers 
16%  greater  energy  product  than  regular  Alnico  V, 
it  costs  not  a  penny  morel 

INDIANA  is  the  only  manufacturer  furnishing  all 
commercial  grades  of  permanent  magnet  alloys. 
You  have  a  choice  of  cast,  sintered,  formed  or 
ductile  materials. 


ffYFLUX 


INDIANA  engineers,  with  more  than  30,000 
successful  permanent  magnet  applications  to 
their  credit,  will  be  happy  to  help  you  with 
every  permanent  magnet  problem. 

Write — or  phone — INDIANA  today! 

Ask  for  Catalog  No.  llA-2 


THE  INDIANA  STEEL  PRODUCTS  COMPANY 

VALPARAISO,  INDIANA  •  •  •  Soles  Offices  Coast  to  Coast 
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Enciw^mmemt  Free 


UK 


COMPANY 


ANNOUNCES  THE  MANUFACTURE  OF 
ELECTRICAL  INDICATING  INSTRUMENTS 


ELECTRICAL  EQUIPMj 


By  license  arrangements  with  Marion  Electrical  Instrument  Company. 

now  has  at  its  disposal  all  of  the  AAarion  know-how,  procedure  and 
experience. 


personnel,  trained  at  AAarion  in  AAanchester,  New  Hampshire,  are  now 
able  to  produce  these  instruments  in  quantity. 


Your  inquiries  are  invited. 
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WE 

IE51005 


ttmHd 

KVA 


IE51003* 

IE52003* 

IE51005* 

\151005* 

IE151005* 

IEL52005* 

IE3101* 

IE5201* 

IEl310t* 

IEL5301* 

IE3102* 

IE3202* 

IE15202* 

IE5105 

IE5205 


n 


/^cefytHoUc 


VOLTAGE  REGULATORS 


FOR  MAXIMUM  PERFORMANCE  AND  LONG  LIFE 
OF  ELECTRICALLY-OPERATED  EQUIPMENT 


STAB  LINE 


Manufacturers  faced  with  the  need  for  increased  production  and  lower 
costs  are  becoming  extremely  conscious  of  the  importance  of  maintain¬ 
ing  constant  voltage  to  electrical  apparatus.  The  Superior  Electric  Com¬ 
pany's  line  of  STABILINE  Automatic  Voltoge  Regulators  offers  equip¬ 
ment  to  suit  the  needs  of  each  application.  Two  types  are  available: 
Type  IE  (Instantaneous  Electronic)  and  Type  EM  (Electro-Mechanical). 


STABILINE  Type  IE  is  a  completely  electronic  unit  with  no  moving  parts 
.  .  .  is  used  where  instantaneous  and  extremely  close  correction  is 
required.  It  maintains  a  constant  output  voltage  regardless  of  line 
variations  at  no  load,  full  load  or  any  intermediate  load.  The  output 
voltage  is  held  to  within  ±:  0.1  volts  of  nominal  for  wide  line  varia¬ 
tions;  within  ±  0.15  volts  of  nominal  for  any  load  current  change  or 
load  power  factor  change  from  lagging  .5  to  leading  .9.  Maximum 
waveform  distortion  never  exceeds  3%. 


Standard  models  are  available  in  cabinets  or  for  relay  rack  mounting 
in  numerous  ratings  as  listed  below.  In  the  event  you  have  a  special 
requirement  involving  other  frequencies  or  ratings,  SECO  voltage 
control  engineers  will  study  your  specific  problem  and  make  recom¬ 
mendations  without  obligation. 


MMMteit,  STAt/ttNf  TYPE  EM  (HKTItO  MKMANKAl)  UNITS  A*E  ALSO  AVAIL- 
ABLl.  KATINGS  FROM  2  TO  100  KVA.  LITnATUKC  ON  REQUEST. 


Th*r*‘t  •  STARIUNE  Automatic  Veltae#  Roeulater  For  ovory  nood.  Send 
today  for  litoroturo  and  tpocMc  Information.  Writo  Tlio  Suporior  Eloctric 
Co.,  202  Ttioro  Avofiuo,  IHstol,  Conn. 


Ovtpot 

Vohoi#  Frooooncy  lood  Rongo  lood  Rowor 
Ronfo  In  Cyclot  In  Amoorot  Fodor  Ronfo 


110-120  00  ±10%  0-2.2 

220-240  60  ±10%  0-1.1 

110-120  60  ±10%  0-4.5 

220-240  60  ±  10%  0  -  2.2 

110-120  50  ±10%  0-4.5 

220-240  50  ±10%  0-2.2 

110-120  60  ±10%  0-0  5 

220-240  60  ±  10%  0  -  4.5 

110-120  50  ±10%  0-0.5 

220-240  50  ±  10%  0  -  4  5 

110-120  60  ±10%  0-22.0 

220-240  60  ±10%  0-11.0 

220-240  50  ±10%  0-11.0 

110-120  60  ±10%  0-435 

220-240  60  ±  10%  0  -  22.0 


'  Altn  Affnmd  in  rodi  mndnlt. 


m  SUPERIOR  ELECTRIC  co. 

BRISTOL,  CONNECTICUT 
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E3-LW  TERMMAL 

~E-S«iiw  Iwmiaab  ora  op- 
plieabi*  oa  MIL  ra^uira- 
BMOli  mid  will  wUhatand 
thanaol  tbock,  vibcotioDa. 
aiachonifnl  atrobia,  and  ax- 
caaaiaa  praaauraa  with  no 
taapolnaant  of  tha  aaal  or 
odiar  fuacUoaol  cbmadar- 
Mica.  E^W  tarminola  aia 
now  bainq  uaad  ol  1000  pat 
atatic  oil  praaaura  and  undat^ 
90  5000  pal  taata." 


•/a"  SHAFT 

WATERSEAL  BUSHING 

"RolaiT  Wotanaol  Panal 
Aaaamhllaa  with  GRAF-SIL 
Pockinq  Glanda.  bora  an  ax- 
callant  (hra  yaor  cuatomar 
hiatory  on  qaa  fillad  praaaur- 
iiad  componanta.  Thay  ma 
arailabla  for  Vr"  abafta  and 
for  potontiomalara  and 
awHch  buohinqa." 


rafach  raawhins  from  brt^oy,  tiraina,  crticlu,  ak.  Each  NEO-SIL 

^ - - nnaBI  - * - 

CycUimp  mII  WOtaf  p  NIMt  OCidft  QAci  olkollMp  CNirf  wM^ 
stand  high  praaauraa  and  vocuuma.** 

**ln  oddifion  to  tha  Hama  iHualratad  abova,  NEO-SIl  offara  many 


Coblaa,  Hormatisally  Soolad  Una  Conk  With  Pluga  Far  Eutopaon  uaa. 
Malar  Goaliala,  fcmiil  GcnkaH,  Adaptars  lU.S.  to  ConHnantal),  Coil 
Fanwa,  Oyatal  Canto  da  and  alhar  maldad  bohallla  and  NCO-SH.  ni^ 


or  wMioul  lha  cap  or  fuaa  Insart^  and  ara  appllcabla  for  uaa  on 
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H*r«n«ttcally  $*ol*d  R*ctifi*n 
]  Cortridg*  Typ^— up  to  60  mo., 
9,000  votH  per  cortridgo. 


HtgK-Voltoge  Roctifiors 
Cortridgo  Typo  — up  to  60  mo., 
9,000  volti  per  cortridgo. 


Miniature  Rectifier* 
From  65  to  1,000  mo. 


International 

RECTIFIER  CORPORATION 


GENERAL  OFFICES; 

1521  E.  Grand  Ave 
El  Segundo,  Calif. 

Phone  El Segundo  1890 

CHICAGO  BRANCH  OFFICE 
205  W  Wacker  Dr 
Franklin  2-3889 


CLARE  RELAYS 


Special  Features 

which  mak«  th«t«  i«lay«  first 
ckoic*  of  axocting  tlMign  •ngin««rt 

THi  CLARE  Typ*  RELAY 

fait  opcroHon— odaquot*  contact  prac* 
twra— high  rasistonca  to  ihocfc  ond  vibro* 
Mon — (ong  Gfa— imaN  tixa— x  IVA* 

THE  aARE  Typ«  "KX”  RELAY 
Soma  faoturat  o>  Typa  "K”  but  odd* 
graotar  oparoting  ronga  ond  incraaiad 
tamMivity  by  usa  of  a  sUghMy  longar  coA 
which  can  ba  tofaly  wound  to  o  maximum 
rashtonca  of  8000  ohms.  Sixai  1’^*  x 

I'h*"  X  r. 

THE  aARE  Typ*  *'R”  RELAY 

Soma  bask  faaturas  ck  Typa  "K"  but  adds 
still  furthar  sansitivity  and  oparoting  ronga 
to  tho  Typa  "KX"  by  tha  usa  of  a  cod 
which  is  not  only  longar  but  of  incraosad 
diomatar  to  provida  avan  graotar  wind¬ 
ing  spoca.  Siza:  Ihs”  x  IXs'  x  1*. 

THE  CLARE  Typ#  "N"  RELAY 
Soma  bosk  faoliirat  os  Typa  IC"  but  da- 
lignod  for  oparoMoa  on  axtramaly  low 
powar.  This  ratuih  from  a  dasa-coupiad 
mognatk  drcult.  gAharous  usa  of  mognatk 
Won  and  unusaoty  officiant  col  dasign. 
Siu.  IH*  X  IH-  X \W, 


0  The  Clare  Type  "K”  Relay  was  the  first  of  the  famous  CLARE  line  of 
small,  lightweight,  telephone-type  relays.  It  is  still  the  mainstay  of  design 
engineers  who  must  have  superior  relays  to  operate  in  extremely  small  space. 

Its  fast  operation,  adequate  contact  pressure,  high  resistance  to  shock  and 
vibration,  long  life  and  complete  all-around  dependability  have  met  many 
complex  requirements. 

The  other  three  relays  shown  here  supply  all  these  advantages  of  the  Typ^ 
"K”,  but  each  adds  certain  other  features  to  meet  such  specifications  as  a 
greater  operating  range,  greater  sensitivity  or  operation  on  extremely  low 
power.  All  except  the  type  "N”  retain  the  reed  armature  suspension  of  special 
alloy  which  engineers  recognize  as  one  of  the  subtler  reasons  for  the  superior 
performance  of  these  small  CLARE  Relays.  ^ 

Qare  sales  engineers  are  located  in  principal  cities  to  give  you  first  hand  infor¬ 
mation  on  the  entire  line  of  CLARE  Relays  ...  all  of  them  designed  to  meef 
the  most  exacting  relay  requirements.  Call  them  or  write  to  C.  P.  Qare  &  Co.j 
4719  West  Sunnyside  Avenue,  Chicago  30,  Illinois.  In  Canada;  Canadian 
Line  Materials,  Ltd.,  Toronto  13.  Cable  Address:  CLAREXAY. 

All  rmlays  availabi*  in  hmrnftically  snalmd  form 

All  of  these  four  CLARE 
small  relays  ore  available 
enclosed  in  hermetically 
sealed  steel  containers. 
Connection  diagrams  are 
permanently  imprinted  on 
the  base  of  the  enclosure 
by  silk  screen  process. 

CLARE  RELAYS 


.  .  .  First  in  the  industrial  Field 


The  rigid  specifications  of  govem- 
tnent  agencies  and  the  armed  forces 
need  pose  no  problem  to  you.  C.T.C. 
is  in  an  excellent  position  to  handle 
government  sub-contracts  for  elec¬ 
tronic  parts  and  assemblies. 

Our  Custom  Engineering  Service 
k  constantly  supplying  special  ter- 
aiinal  boards  to  the  top  names  in 
electronics.  These  boards  are  built 
to  severe  government  specifications, 
are  fabricated  of  certified  materials 
to  fit  the  job.  Among  the  specifica¬ 
tions  involved  are;  MIL-P-3115A, 
MIL-P-15037.  MIL-P-15035A, 
MIL-P-15047,  MIL-P-997A. 

Boards  can  be  made  of  cloth, 
paper,  nylon  or  glass  laminates 
(phenolic,  melamine  or  silicone 
resin),  and  can  be  lacquered  or 
varnished  to  specifications:  JAN- 
C-173^  and  JAN-T-152.  Lettering 


Name  your  needs  in  terminal  boards 
...we'lf  meet  them  accurately 


and  numbering  is  done  by  rubber 
stamping,  silk  screening,  hot  stamp¬ 
ing,  engraving.  Inks  used  in  rubber 
stamping  contain  anti-fimgus  and 
fluorescent  additives. 

Terminals,  feed-throughs,  mount¬ 
ing  hardware  and  all  other  terminal 
board  fixtures  meet  all  applicable 
government  specifications. 

Standard  "All  Set”  Boards, 
scribed  for  easy  separation,  for  the 
assembly  line  and  laboratory  are 

CAMBRIDGE  TH 


available  in  cotton  fabric  phenolic 
per  specification  MIL-P-15035A  and 
in  nylon  phenolic  per  MIL-P- 
15047A. 

For  complete  information  write: 
Cambridge  Thermionic  Corpora¬ 
tion,  437  Cloncord  Avenue,  Cam¬ 
bridge  38,  Mass.  West  Coast  manu¬ 
facturers,  contact:  E.  V.  Roberts, 
5014  Venice  Blvd.,  Los  Angeles,  or 
988  Market  Street., 

San  Francisco,  Cal.  ^ 

E  R  M  I  O  N  I  C 
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custom  or  standard. . .  the  guaranteed  components 


Sm  ear  Ihting  In  finctrenic*  tuyarg'  Oulda 


CoW'P 


,\e<e 


cove 


roQ®’ 


2  to  700,000,000  CDS 


From  2  qw  to  700  me,  (facro’s  an  accurate,  eaty-OMiK  -hf-  voltmeter  „ 
any  voltage  measuring  }ob.  You  can  dtoosc  from  5  precision  instrun 
(including  a  battery-operated  portable  unit)  the  dependabl 
meter  that  exactly  fills  your  need.  Each  gives  you  familiar 
characteristics  of  high  sensitivity,  wide  range,  broad  applicability, 
saving  ease  of  operation,  -kp-  also  providrs  a  complete  line  of  voltm 
acccsBociea— voltage  dhrideis,  connectors,  shunts  and  multipliers- 
extend  the  useful  range  of  your  equipment  For  complete  details, 
your  -bp-  sales  representative  or  write  direct. 

_  ■ 


INSTIUMINT 

rttMAIV 

USIS 

BIIOUINCV 

tANCI 

VOITACE 

■ANCI 

IT4PUT 

IMMDANCI 

PtlCI 

-tip  4(X>A 

Ceneiot  pufpotv 
e<  mcoiurvincnt 

10  Cpi  To  1  NIC 

.005  to  300v 

9  rong„ 

1  mtgobm 

24  ppfd  tliuM 

$1(3.00 

tip  4001 

low  frequency 

2  cpi  To  100  kc 

OOS  To  300v 

9  ronget 

10  mogohmt 

24  ppfd  thwnt 

$19300 

tip  400C 

Wid«  long* 

High  vcHRilivily 

20  cpt  To  2  mc 

.0001  to  300« 

12  rongot 

10  megohmt 

IS  ppfd  thuoT 

S200  00 

tip  404A 

Portobic.  boitvry 
opvrotvd 

2  cpt  To  SO  kc 

.0005  to  300« 

1 1  rongot 

to  mogohmt 

20  pptd  thwnt 

$115.00 

-tip-  410B 

Audio,  rf,  VHP 
mcotwromonts; 
dc  voltogoi; 

20  cpt  To  700  me 

0  1  to  300v 

7  rongtt 

10  megohmt 

1.3  Mpfd  thuitt 

$245.00 

-fig-  400C  Vacuum  Tube  VoHmeter  404A  Battery-Operated  Voltmeter 


New  -bp-  4108  Vacuum  Tube  Voltmeter 

Gives  some  wide  range  and  flat  response  per¬ 
formance  as  *hp‘  4tOA  voltmeter,  but  sets  new 
stondord  of  mechanicol  convenience,  eose  of 
operation,  minimum  bench  space.  Readily  de¬ 
tachable  probe  leads  fit  in  handy  comportment 
in  new,  compact,  streamlined  cose.  Special 
diode  probe  design  ptoces  copocity  of  approxi¬ 
mately  1.3  ppfd  across  circuits  under  test.  Shunt 
impedonce  is  extremely  high— 10  megohms  at 
low  frequencies— thus  circuits  under  test  are  not 
disturbed  and  true  voltage  reodings  are  os- 
sured.  New  -hp-  410B  provides  1  db  occurocy 
from  20  cps  to  700  mc;  and  may  be  used  as  a 
voltoge  indicator  up  to  3,000  mc.  Also  serves 
as  oudio  or  dc  voltmeter  or  ohmmeter. 


U 

L 

Response.  -hp-410B  Voltmeter 

HEWLETT-PACKARD  CO. 

2251A  Poge  Mill  Rd.  •  Polo  Alto,  Callt.,  U.S.A. 
Soles  representatives  in  principal  areas 
Export:  Frozar  &  Hansen,  Ltd. 

Son  FroneiKO  •  New  York  •  Los  Angeles 


General  purpose  precision  voltmeter  offering 
wide  ronge,  high  sensitivity,  high  stability. 
Quick-reading  linear  meter  scole  shows  RMS 
volts  or  dbm  direct  from  —72  dbm  to  +52  dbm. 
Broad  usefulness  includes  direct  noise  or  hum 
measurements,  transmitter  and  receiver  volt¬ 
ages,  oudio,  carrier  or  supersonic  voltages, 
or  power  goin.  Also  may  be  used  os  54  db  am¬ 
plifier  to  increose  signal  level  to  oscilloscopes, 
recorders,  power  amplifiers,  etc. 


Precision  vacuum  tube  instrument  for  gener0 
voltoge  measurement  where  oc  power  Is  not 
avoiloble.  Compact,  portable,  splosh-proof— 
ruggedly  constructed  for  field  operotions.  Wide 
voltoge  ronge  permits  oil  types  of  meosuro- 
ments  including  remote  broadcast  line  and  cor¬ 
ner  checks,  strain  gauge  system  tests,  telemeter¬ 
ing  ond  geophysicol  circuit  measurements,  etc. 
In  the  loboratory,  offers  completely  hum-free 
measurements  of  very  low  noise  level. 


HEWLETT-PACKARD 


INSTRUMENT#I 
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LOS  ANGELIS 


the  truth  about 
Dow  Corning 
Silicones... 


...  is  more  fantastic  than  the  patter  of  the 
pitchman  or  the  spiel  of  the  barkers  that 
doubled  in  advertising  and  sales 
a  generation  ago.  For  example: 

•  Silicone  (Class  H)  electrical  insulation  makes  motors 
and  other  kinds  of  electrical  equipment  last  10  times 
as  long  as  they  ever  did  before. 

•  These  same  insulating  materials  are  used  to 

double  the  power  per  pound  ratio  in  electric  machines. 

•  Silastic,*  the  Dow  Corning  silicone  rubber  is  used  to  seal 

I  hot  air  at  6(X)®F.,  hot  oil  at  350-400®F.,  limit  switches  and 
bomb  bay  doors  at  — 100“F. 

•  Dow  Corning  Silicone  oils  and  greases 

make  permanent  lubrication  a  practical  reality. 

To  many  engineers  and  executives,  such  silicone  facts 

os  these  still  sound  too  good  to  be  true.  That's  why 

We  have  built  and  assembled  I6,0(X)  pounds  of 

t^monstration  units  and  typical  applications  to 

j^rove  that  our  silicone  products  will  do  all  that  we 

jlaim  for  them.  This  is  the  first  comprehensive 

Silicone  Exposition  ever  assembled.  Previewed 

in  Washington,  D.  C.  during  the  week  of  ATI 

October  22nd,  this  exhibit  will  be  gi^n 

private  showings  in  major  industrial 

centers  across  the  country. 


DOW  CORNING 


SILICONE  EXPOSITION 
now  KheduUd  for 
CIEVELAND 
DETROIT 
PHILADELPHIA 
NEW  YORK 
BOSTON 
PinSBURGH 
CHICAGO 
WICHITA 
FORT  WORTH 
LOS  ANGELES 

If  you  want  to  know  more 
about  this  Exposition 
write  for  complete  infor* 
motion  including  our  new 
32-page  book  which 
answers  in  simple  words 
and  pictures,  the  $64 
question,  "WhotU  a 
Silicone?"  Address  De¬ 
partment  BE-14 

DOW  CORNING 
CORPORATION 
Midlond,  Michigan 


I  DOW  CORNING  ' 

I  SILICONES  j 


MIDLAND,  MICHIGAN 


WASHINGTON,  O.  C. 


In  CANADA:  Fibnrfloi  Canada,  lid.,  Toiania  *  In  GREAT  BRITAIN:  Midland  Silicanas,  ltd.,  London 
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TYPE  322 


Not  just  another  specialized  dual-beam  oscillograph,  but  a 
brand-new  type  designed  for  general  development  work  but 
rugged  enough  for  production  testing  and  industrial  applica¬ 
tions  as  well.  Compactness,  lightweight,  ruggedness  and  ver¬ 
satility  mark  the  Du  Mont  Type  322  as  another  milestone  in 
cathode-ray  oscillography. 


FIATURES  All  the  well-known  features  of  the  304-H,  and  . . . 
Thoroughly  field-tested. 

Individual  and  common  time  bases  with  driven  or  reeurrent 
sweeps  and  sweep  expansion  on  all  sweeps. 

Conventional  single-ended  input  with  stepped  and  vernier 
attenuators,  or  balanced  input  with  no  attenuation,  on  both 
Y-axes. 

C-oneentrie  controls  for  easy-to-operate,  compact  control 

panel.  i 

High-gain  D-C  amplifiers  on  both  channels. 

Amplitude  calibration  on  either  channel  on  both  axes. 
Illuminated  scale  with  dimmer  control. 


Cathode-ray  Tube  — Type  5SP  — Dual-beam 
Cathode-ray  Tube.  Accelerating  potential, 
3000  volts. 

Y-Deflection  Sensitivity  —  0.028  peak-to-peak 
(0.01  rms)  volts/inch  from  D-C  to  300  KC  (W% 
down  at  300  K(i);  A-C  coupling,  10%  down  at 
5  c.p.s. 

X-Deflection  Sensitivity  —  0.3  peak-to-peak 
(0.1  rms)  volts/inch  from  D-C  to  300  KC  (down 
50%  at  300  KC);  A-C  coupling  down  10%  at 
5  c.p.s.;  common,  D-C  to  200 KC  (down  50% 
at  200  KC). 

Linear  Time  Base-Recurrent  and  driven  sweeps 
variable  in  frequency  from  2  to  30,000  c.p.s. 
Front  panel  connections  provided  for  lower  fre¬ 
quency  by  adding  external  capacitance. 
Intensity  Modulation  —  Input  impedance 
0.2  megohm,  paralleled  by  80  mmI.  Negative  sig¬ 
nal  of  15  volts  peak  blanks  beam  at  normal 
intensity  settings. 

Beam  Control  Switch  -  On  front  panel  to  turn 
beams  on  or  off  independently  or  simultaneously. 
Calibrator  —  Regulated  potentials  of  50  milli¬ 
volts  and  1  volt  peak-to-peak  squarewave  at 
power  line  frequency  available  at  front  panel 
binding  posts. 

Power  Source  - 115/230  volts  -  5OA00  c.p.s. 
—  225  watts. 

Dimensions  —  Height  15%",  width  12%", 
depth  22%",  weight  75  lbs. 


$835^ 


Instrument  Division 

Write  for  complete  technical  details:  Allen  B.  Du  Mont  Laboratories,  Inc. 

15DD  Main  Avenue,  Clifton,  N.  J. 
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RELY  on  REPUBLIC 

FOR 


ALUMINUM  CONDENSER  FOIL 


OF  UNIFORM  HIGH  QUALITY 


RECOGNIZED  LEADERS  IN 
SUPPLY  AND  SERVICE 
TO  THE  ELECTRICAL 
AND  ELECTRONICS 
INDUSTRIES 


iRodiAR  condtnior  monufoctvrort  ipocify  topwblk  oluminum  eendontor  foil 
bocowM,  botod  on  ton9  oxporionco«  thoy  rocognizo  tHot  tho  itroight  cot  odgot, 
occufott  gogt  ond  uniform  tfrongtb  of  Ropublk  foil  givo  moximum  porformonco. 
As  ipo<tolists  in  tbo  production  of  condonsor  foil,  Ropublk  mokot  ovoiloblo  its 
onfiro  focititios  for  tho  solution  of  your  individuol  probloms.  Your  ordors  ond 
inquirios  will  rocoivo  prompt  ond  indWiduol  ottontion. 

REPUBLIC  FOIL  &  METAL  MILLS 


DANBURY 


CONNECTICUT 


MANCH  SAIIS  OFFICES:  ^ 


RfHpL-TRrtr* 


1 
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i 


PrechiOT  power  (ype, 

H^™SKe,ea  ,„,.,yp,  „ 

Hermetically-sealed  types  y/7'5“'  *•>'«  »>pes 

PreX‘'lw''^‘i"‘-  types  Mult.-unit  strip  resistors 

^redetermined  time  constant  types  •>P®* 

.  . .  mppy  yprr,e/ 

SHAllCROSS  manufacturing  COMPANY  " 

Collinad«U  Ow.  ^wmi-AilT  I  H  E 


from  ±1.07,  lo  0-01  %  «  roqolrod 


Maybe  you’ve  noticed 
much  of  today’s 
equipment 
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development  and  low  cost 
production  of 
precision  rectifiers 


Even  while  expanding,  we  have  retained  the  basic  operating  character¬ 
istics  of  a  production  laboratory.  Our  manufacturing  operations  are 
laboratory  methods  placed  on  a  volume  production  basis. 

This  means  that  your  regular  rectifier  reciuirements  are  not  simply 
manufactured.  They  are  lab-controlled.  You  can  depend  on  Bradley 
rectifiers  to  perform  according  to  specifications,  not  just  in  a  majority 
of  cases  but  in  all  cases. 

And  being  a  production  laboratory,  we  have  the  ideal  facilities  for 
handling  special  rectifier  problems.  If  we  make  your  rectifier  in  our 
laboratory,  you  can  count  on  a  production  component  that  will  duplicate 
performance  in  every  respect.  Just  as  important,  you  can  be  sure  of  the 
lowest  possible  unit  cost  for  a  rectifier  of  this  type. 


SELENIUM  AND  COPPER 


OXIDE  RECTIFIERS  ■  V  A  C  U  U  M  -  P  R  O  C  E  S  S  E  D  for  PERFORMANCE  AS  RATED 


BRADLEY  LABORATORIES,  INC. 

168  COLUMBUS  AVENUE  •  NEW  HAVEN  11,  CONNECTICUT 


SELF-GENERATING 
PHOTOELECTRIC  CELLS 


SELENIUM  RECTIFIER  SR  114 
USED  AS  PRECISION  LIMITER 


This  h«rm«tically  MoUd 
r*ctifi«r  was  d«v«lop«d  to 
restrict  current  flow  with* 
in  criticol  specified  limits. 
It  typifies  the  laboratory 
type  job  that  Bradley 
can  produce  on  a  produc* 
tion  basis.  Tests  for  this 
rectifier  are  critical  to  o 
hundredth  of  a  volt,  and 
many  principal  values  ore 
fractions  of  o  volt. 
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476A  Untuned  Mount 


$485 A  Dotoctof  Mount' 


MICROWAVE  POWER  MEASUREMENTS 


COMPLETE  COVERAGE! 


10  to  12,400  me! 


Instantaneous,  direct  readings!  No  adjustment  during 
operation!  No  tedious  computations!  Complete  new 
instrumentation  for  fundamental  measurements  of 
CW  or  pulsed  power! 


fro^uoiK*#*— 

CoOKtol 


4758  Tunobto  8oton»otof  Mount  I  1.000  to  4,000  me 


8f 

Wouf  uidt 


frko 

<1.0.  k.  tactory) 


C4858  0ot«<tor  Mount  f 


J4858  Ooto<tor  Mount  f 


X4858  Ootoctor  Mount  f 


3.600  to  3.^  me  $135  00 


1850  to  8.300  me  $90  00 


For  u«0  ot  ony  mkro»uOut  froquoncy. 
Oporolof  witk  mounti  Intod  obovo. 


*fof  uto  witfi  bofomotor  only  fFor  u«o  w*tli  bolomotor  or  crjritof 


-ftp-  485  Detector  Mounts  •ftp*  475B  Bolometer  Mount 


For  rf  power  measurements  in  wave 
XuiJc  systems.  2.600  to  12.400  me  (see 
table)  in  conjunction  with  450A  or 
430B  Power  Meter  and  Sperry  821  bar¬ 
retter.  Also  may  be  used  to  measure 
relative  level,  ot  detect  rf  energy  using 
a  type  IN21  crystal.  Semi-tuned  by 
means  of  a  built-in  movable  short. 


Tunable  from  1,000  to4.000  me  for  uni¬ 
versal  application,  gteatest  convenience 
in  making  microwave  power  measure¬ 
ments.  Double-stub  design,  coupling 
energy  from  )0  ohm  coaxial  systems 
into  100  or  200  ohm  bolometers.  Uses 
Sperry  821  barretter,  thermistor  or  l./lOO 
ampere  instrument  fuse. 


Gtf  compute  information!  See  your  local  -hp-  representative  or  write  to  factory. 

HEWLETT-PACKARD  COMPANY 


2161-APAGB  MILL  ROAD  •  PALO  ALTO,  CALIFORNIA,  U.S.A. 
Bupprl:  Froior  &  Han>«n,  Ltd.,  Son  Froncisco,  Now  York,  lot  An9ol#t 


-ftp-  430B  Microwave 
Power  Meter— measures  pulsed 
or  CW  power— .02  to  10  mw 

Model  430B  gives  you  instantaneous  rf 
power  readings  direct  in  db  or  mw  at  any 
Frequency.  (Operates  with  bolometer  ^ 
mount.  Table  at  left  shows  -hp-  mounts  a 
now  available.)  Measures  CW  power  with  * 
instrument  fuse  or  barretter  as  bolometer  | 
elemenr;  also  measures  CW  or  pulsed  Mwer 
using  negative  temperature  coefficient 
thermistor  at  100  or  200  ohm  levels.  Reads 
power  direct  .02  to  10  mw  or  in  dbm 
from  —20  to  +10.  5  ranges  selected  on 
front  panel  switch.  Accuracy  ±5%  of  full 
scale.  Higher  powers  may  be  measured  by 
adding  attenuators  (-hp-  Models  370, 380) 
to  rf  system.  Directional  couplers  may  be 
used  to  sample  rf  energy. 

New/ 

f-ftp-  476A  Universal 
Bolometer  Mount 

Requires  no  tuning,  no  adjust¬ 
ment;  measures  rf  power  at 
any  frequency  10  lo  1.000  me. 
Extremely  low  VSWR:  Less 
than  I.IS,  20  to  500  me;  less 
than  1.25,  10  to  1,000  me.  Re¬ 
flected  power  less  than  O.I  db 
under  normal  conditions.  In 
combination  with  hp-  4i0A  or 
4S0B  Power  Meter  gives  automatic,  instantan¬ 
eous  readings  from  0.02  to  10  milliwatts.  Meas¬ 
ures  higher  power  with  addition  of  attenuators 
and  directional  couplers.  50  ohms  impedance. 
Has  Type  N  connector  and  terminates  flexible 
cables  RG8  U,  RGIO.  U,  etc. 


INSTRUMENTS 
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Brush  Dtviotion  Tnt  Bridge 


Regulated  Frequency  Power  Supply 


Brush  “Universal"  Strain  Analytei 


Simplify  electrical  studies 
with  these  Brush  instruments 

SPEEDS  UP  INSPECTION.  Resistors.capacitorsand  inductors 
W  are  rapidly  and  accurately  inspected  by  this  Brush  Deviation 
Test  Bridge.  Indicates  percentage  of  deviation  of  a  test  com¬ 
ponent  from  the  standard.  Has  large,  easy-reading  dial.  Very 
high  indicating  speed  permits  testing  at  rates  as  high  as 
4,000  elements  per  hour.  Free  bulletin  on  request. 

RECORDS  TWO  PHENOMENA  SIMULTANEOUSLY.  This 
team  of  Brush  Dual  Channel  Amplifier  and  Magnetic 
Oscillograph  are  here  being  used  to  record  generator  voltage 
and  field  current  time-curves.  This  simplifies  plotting  of 
saturation  curve  to  study  build-up  of  voltage.  Requires  only 
a  few  minutes . . .  compared  to  hours  for  conventional  plotting 
methods.  Investigate  these  Brush  instruments  for  the  study 
of  many  other  electrical  variables.  Write  for  bulletin. 


REGULATES  FREQUENCY.  The  Brush  Regulated  Frequency 
Power  Supply  furnishes  moderate  power  at  60  cycles  that 
is  completely  unaffected  by  the  frequency  of  the  primary 
power  source.  It  will  govern  the  operation  of  fractional  horse¬ 
power  synchronous  motors  at  fixed  speed  or  set  the  charac¬ 
teristics  of  controls  where  accurate  frequency  is  essential. 

No  adjustments  are  needed  for  any  loading  from  zero  to  full 
capacity  of  60  watts.  Rugged  construction  permits  use  in 
field.  Frequency  accuracy  is  one  part  in  100,000.  I^'rite  for  » 
complete  information  and  specifications.  JR 

FOR  PHYSICAL  VARIABLES.  The  Brush  “Universal  Analyzer”  ^ 
gives  instantaneous,  accurate  recording  of  a  wide  variety  of 
physical  variables  such  as  strain,  pressure,  acceleration, 
torque,  force,  temperature,  displacement  and  vibration.  This 
new  Brush  Analyzer,  consisting  of  a  Carrier  Type  Bridge 
Amplifier  and  Direct-Inking  Oscillograph,  is  a  complete  unit. 

You  simply  connect  it  to  your  standard  pickup  elements.  U’ith 
proper  calibration  resistors,  its  ink-on-paper  records  ran 
l>e  interpreted  immediately  and  easily  in  any  desired  units 
of  physical  measurement.  IX'rite  today  for  complete  details. 

Unit  Dept.  K-19  for  free  copy  of  Bulletin  618 
giving  details  on  these  Brush  instruments. 


PUT  IT  IN  WHITING  WITH  A  MUSH  RECORDING  AHAIYZIH 


DfVIlOPMENT  CO. 


PItZOIliCTRIC  CRYSTAIS  AND  CiRAMICS  •  MACHITIC  RIC0RDIN6 
(UCTROACOUSTICS  •  UlTRASONICS  •  INDUSTRIAl  t  RISIARCH  INJTRURUNTS 
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COTTER  PIN  WAY:  ^lint  wHmI  theft  in  tighter  ottembly  rtgvirtt  cotter  pin, 
wether.  Difficulty  in  drilling  perfect  hole  coutet  rejects.  Assembly  it  slow,  costly. 


TRUARC  WAY:  Woldes  Truorc  "E"  ring  fits  into  groove  in  theft;  locks  os- 
sembly  securely  for  life.  Groove  is  quickly,  eosily  cut.  ..ottembly  is  simple*  speedy. 


COMMAATIVC  COSTS 

Cotter  Pin  Woy  Truorc  Woy 

MmHrimI  MoHfial 

Shaft  .41  Shaft  .3S 

Caftar  pin  .44  Tniarc  ring  t.M 
Waihar  1.50  _ 


ever  you  use  machined  shoulders,  bolts, 
snap  rings,  cotter  pins,  there's  o  Truorc 
Ring  designed  to  do  o  better  job  of 
holding  ports  together. 

Woldes  Truorc  Rings  ore  precision* 
engineered . .  .quick  and  eosy  to  assem¬ 
ble  and  disassemble.  They  can  be  used 
over  and  over  again. 

Find  out  what  Truorc  Rings  can  do 
for  you.  Send  your  blueprints  to  Woldes 
Truorc  engineers  for  individual  atten¬ 
tion,  without  obligation. 


Brown  &  Bigelow,  St.  Paul,  Minn.,  saved 
$6.95  per  thousand  units  by  incorpo¬ 
rating  Truorc  Rings  in  the  design  for  the 
REDI-FLAME  compressed  gas  desk 
lighterl  In  spite  of  greater  initial  cost 
of  Truorc  Rings  as  against  cotter  pins, 
they  were  able  to  cut  machining  and 
assembly  costs  drastically— for  an  over¬ 
all  savings  of  44*/.  I 

Redesign  with  Woldes  Truorc  Rings 
and  you  too  will  cut  costs.  Wherever 
you  have  a  fastening  problem... wher- 


Shafl  10.22  Shoft  2.27 

Wothar  .72 

A»»«wbly  ?.2t  Atwnibly  4.41 

20.22  A.M 


TOTAL  $22.44  TOTAL  $15J1 


Fw  pndsioe  krttmal  groevlaf  m4  aederaitttit . . .  WMm  Oreevleg  TmL 


WoMm  Kekliieer,  Inc,  47-14  Auitol  Pl«n,  L  I.  C.  1.  N.  Y. 
Ptn«M  Mnd  nnglnnnrlwg  »pn«lttention»  and  data  an  Waldo* 
Troarc  Rotainlng  Ring  typo*  chodiod  bolaw.  E024 

□  Ivllalin  *S  SalMoching  ring  typo* 

□  tvllolln  *4  Ring  typo*  for  taking  up  and-ploy 

□  Rullotin  *7  Ring  typo*  lor  radial  otionibly 

□  Rollotin  *1  Roiic  lyp*  ring* 

O  Sond  oM  informatioa  aboot  tho  Waldo*  Grooving  Tool. 


RETAlNlNia  RINCIS 

WAIDES  KOHINOOR,  INC.,  LONG  ISLAND  CITY  I,  NEW  YORK 


I  C«Mpony. 
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Harry  M.  Neben,  Chief,  Electrical 
CESB!E»T,sims  Laboratory 


RECOMMENDS 


Says  Harry  M.  Neben:  "I  understand  the  303  was  developed 
to  be  of  particular  use  to  television  service  men  for  aligning  sets  in  the  field— 
so  it’s  designed  to  perform  a  lot  of  test  functions  and  is  compact  and  easy  to 
carry  around.  These  same  features  make  it  quite  a  valuable  laboratory  and 
produaion  tool  here  at  Amphenol.** 

In  the  photo,  Mr.  Neben  is  using  the  Simpson  303  in  conjunction  with  an 
Amphenol  test  fixture  to  measure  insulation  resistance  between  one  wire 
and  all  other  wires  of  a  cable  assembly. 

SPECIFICATIONS 

VOITAOC:  tontm  l.i.  12.  60.  300,  1300  OAIVANOMETER:  Z*r«  cwiler  for  FM  dlicrioilnator 
000  with  Accostory  Hifh  Voltof*  Probo).  olifnmont  and  olhof  golvonom«t«r  opplicotions. 

It  llRtittonc*  10  inotohmt  f«F  9\\  ronfos.  t.  9.  VOlTAOl:  (Signol  frocint  with  Accossory  Hifli 

Pr«b«  with  oA«  mogohm  isoloting  rosiitDr.  frgqwoncy  Crystol  Probo). 

fity  r«v«fsing  twitch.  Rongg  20  volts  moiimwM. 

MS:  Rongos  1000  (10  ohMi  cofitor).  Proqwoncy  Plot  20  KC  to  100  M.C. 

.000  (1000  j^t  cofitor).  lINt  VOlTAOl:  105*125  V.  50-60  Cyclos. 

(bokont#  (.Ml.  Woisiit,  4  lb.. 

oogohmi  obmi  Shippina  Wt.i  6'/j  lbs. 

VOtTAOE'  EwaT.*? *2  12  40^  1200.  *LJ**  *****  ****  ”''*=  **“*•' 

17.  000  ahiai  OP»'”tW  «  MoHU.I— $58.73 

vdlTAGE:  Ewa..  1.2.  12,  40.  w'-'k 

).M(y  EnpoPM  FIrt  25  t.  100,000  cycl«.  ..  .  .a... 

:iMU:  EwiaM  —20  t.  +3,  —10  t.  +23,  ^  with  r.ll  l.p  («.,  Ma<l.l  303ET- 

1.  +  37,  +18  1.  +51.  +30  1.  +43. 

»  Powwr  l«v«l  1  M.  W.a  600  •hMs.  Avoilabid  through  your  Ports  Jobbors 


EIECTRIC  company^^^^^ 

52(X)  W.  Kinzig  St.,  Chicago  44,  Illinois  Phono:  COlumbut  1-1221 
(rt  Conodo:  ftoch-Simpson,  Ud.,  london,  Ont. 

SlocUotuc 
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cLECb 

9-RSPC 


Revffrtib/c  Pntumatic  Screw  Driver 
Larger  and  more  powerful  than 
the  Cleco  A-l.  This  light  weight 
production  tool  is  used  for  screw¬ 
driving  and  nut  running  on  many 
production  jobs. 

Capacity  l/^"  machine  screws  or 
No.  14  wood  screws. 

Write  for  bulletin.  P-851. 


So  small  it  is  almost  hidden  by  the  man's  hand,  this 
Cleco  A-l  pneumatic  screw  driver  is  increasing  production 
of  potentiometers  by  running  No.  8  nuts  fast! 

Ideal  for  similar  small  work, the  A-l  is  much  easier  to 
handle  than  larger  tools.  Operator  fatigue  is  reduced  and 
as  a  result,  production  is  increased  even  further. 

In  spite  of  its  small  size  and  light  weight,  the  Cleco  A-l 
is  a  rugged  production  tool  built  for  years  of  service.  Write 
for  bulletin  S-750  or,  better  yet,  ask  us  for  a  demonstration 
in  your  own  plant. 


of  the  REED  ROLLER  BIT  COMPANY,  5125  Clinton  Drive,  Houston  20,  Texas,  U.S.A. 

DIVISION  OFFICES 

GEORGIA:  Atlanta  3,  502  Peters  Bldg.  a  IlllNOIS:  Chicago,  5701  West  Madison  St.  O  MASSACHUSETTS:  Worcester,  23  Enliold  St. 
MICHIGAN:  Detroit,  2832  East  Grand  Blvd.  O  MISSOURI:  St.  Uuis  3,  2322  locust  St.  O  NEW  JERSEY:  Newark  4,  75  Lock  St. 
OHIO:  Cincinnati  2,  729  Temple  Bor  Bldg.  O  PENNSYLVANIA:  Philadelphia  20,  5220  North  Fifth  St.  .  .  .  Pittsburgh  17,  5426  Phillips  Ave. 
TEXAS:  Fort  Worth,  1717  East  Presidio  a  CALIFORNIA:  la*  Angeles,  1317  Esperonzo  St.  a  MARYLAND:  Bahimere  20,  39D  Oak  Grove  Dr. 

In  Canada:  Cleco  Pneumatic  Tool  Campony  of  Canada,  ltd.,  927  Millwood  Rood,  Terento  (leaside),  Ontario 

DISTRIBUTORS  IN  PRINCIPAL  CITIES  OF  THE  UNITED  STATES  AND  THOUGHOUT  THE  WORLD  ’ 
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TIMING  MOTORS 

HAYDON*  timing  motors  offer  many  advantages.  Slow 
rotor  speed  allows  minimum  of  gearing  for  various  output 
shaft  speeds  providing  quiet  operation  and  long  life.  Unus¬ 
ually  small  size.  Motors  totally  enclosed.  Controlled  lubri¬ 
cation  with  separate  rotor  and  gearing  lubricating  systems 
permits  selection  of  best  method  and  lubricants.  Operates 
continuously  in  any  position.  Simple  to  mount  securely. 
Interchangeable  design  in  only  2  motor  series  with  standard 
speed  range  from  60  rpm  to  one  revolution  in  7  days.  Write 
for  Motor  Catalog. 


400  CYCLE  MOTORS  and  TIMERS 

FOR  MILITARY  APPLICATIONS 

HAYDON  research  and  engineering  staffs  constantly  seek 
to  develop  new  and  build  better  products.  One  example 
is  the  HAYDON  400  cycle  timing  motor.  This  is  an  hysteresis 
type  synchronous  timing  motor,  for  use  as  a  separate  motor 
or  in  many  different  types  of  timers.  HAYDON  personnel 
and  plant  are  equipped  to  build  motors  and  timers  using 
D.C.,  60  cycle  or  400  cycle  for  military  or  civilian  appli¬ 
cations.  Write  for  Engineering  Bulletin  No.  2  for  complete 
information  on  the  400  cycle  motor. 


TIMING  DEVICES 

HAYDON  specializes  in  the  manufacture  of  timing  com¬ 
ponents  for  standard  applications  and  also  in  the  design 
and  mass  production  of  custom-engineered  timers  for  volume 
applications.  The  basic  element  of  all  HAYDON  timers  is 
our  own  rugged  industrial  motor  described  above.  This 
means  that  HAYDON  timing  devices  can  be  depended  upon 
to  give  long,  quiet  operation.  They  are  small  and  compact 
and  offer  designers  unusual  latitude  in  that  they  may  be 
mounted  and  will  operate  without  interruption  in  any  posi¬ 
tion.  Write  for  Device  Catalog. 


HAYDON  Manufacturing  Co.,  Inc. 

SUBSIDIARY  OF  GENERAL  TIME  CORPORATION 

2426  ELM  STREET,  TORRINGTON.  CONNECTICUT 
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A^pr^s^nmrii 
rr|>^>  9/  tutis*  $uppr0’'. 
V  fUtrra  mnJ  capat-iutr. 


^  oil  ran  turn  to  Mallory  with  complete  confidence  when  vou 
need  help  in  meetinp  the  rigid  electrical  noise  suppression  reipiire- 
nients  for  military  eipiipment. 

Mallory  personnel,  facilities  and  experience  uliicli  helped  many 
manufacturers  heat  this  prohlem  during  orld  >Xar  II  are  at 
your  service  today  .  .  .  ready  with  the  filters  and  capacitors  .  .  . 
ready,  tin),  with  application  "know -how"  essential  to  satisfactory 
noise  suppression  in  your  equipment. 

And  since  the  war,  Mallory  has  worked  steadily  on  noise  sup¬ 
pression  problems  created  by  the  ever-increasing  use  of  electronic 
eipiipment  by  our  Armed  Forces. 

I'ut  Mallory’s  specialized  skills  and  exjM'rience  to  work  for  you 
whenever  you  need  standard  filters  and  capacitors  to  meet  Signal 
(lorps  and  Ordnance  specifications  ...  or  when  you  need  s|>ecial 
ty|K*s  for  unusual  uses,  (^all  or  write  Mallorv  today. 


SERVING  INDUSTRY  WITH 

Electromechanical  Products— Reiistors  •  Switches  •  TV  Tuners  •  Vibrators 
Electrochemical  Products— Capacitors  •  Rectifiers  •  Mercury  Dry  Batteries 
Metallurgical  Products— Contacts  •  Special  Metals  •  Welding  Materials 
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DONALD  G.  FINK 


Editor. ..FEBRUARY.  1952 


CROSS 

TALK 

►  REPORT  . .  .  Beginning  on  page 
4  of  this  issue,  ELECTRONICS  inau¬ 
gurates  a  new  service  to  its  readers 
under  the  title  “Industry  Report”. 

The  purpose  of  INDUSTRY  Report 
is  to  inform  our  readers  of  sig¬ 
nificant  trends  in  the  industry,  with 
particular  emphasis  on  the  “busi¬ 
ness  end”  of  electronics.  The  style 
of  reporting  is  brief,  the  language 
nontechnical;  the  subjects  range 
over  the  whole  field  of  electronics — 
industrial,  business,  government 
and  commercial  activity.  Technical 
topics  will  be  treated  (in  this  issue, 
an  interpretative  piece  on  germa¬ 
nium,  for  example)  but  always  in 
nontechnical  language.  We  plan  to 
do  a  bang-up  job  on  industry  sta¬ 
tistics  and  have  formulated  a 
monthly  index  of  business  activity, 
geared  to  physical  production 
which,  we  hopie  and  predict,  will  be 
followed  with  interest  by  all  readers 
of  this  magazine. 

The  philosophy  behind  the  new 
service  is  simply  stated.  The  indus¬ 
try  of  electronics  has  grown  enor¬ 
mously  since  prewar  years.  Factory 
value  of  products  has  increased 
from  $250  million  in  1941  to  nearly 
$4  billion  in  1951.  The  core  of  this 
great  production  of  wealth  is  the 
technical  man,  the  reader  of  ELEC¬ 
TRONICS.  if  you  will,  who  has  the 
specialized  vocabulary  to  read  the 
technical  material  we  publi.sh.  But 
superimposed  on  this  technical 
core,  is  a  very  sizeable  second 
group  of  individuals,  .some  with 


business  training  but  without 
formal  technical  background,  others 
with  engineering  training,  whose 
management  responsibilities  pre¬ 
vent  their  keeping  up  with  technical 
details.  Industry  Report  is  geared 
for  bofh  groups.  We  hope  it  fills 
the  bill,  and  we  urgently  solicit  your 
comment  and  criticism. 

This  is  an  addition  to  our  estab¬ 
lished  editorial  content.  Nothing 
has  been  removed,  in  quantity  or 
quality,  from  the  editorial  section 
which  begins,  as  usual,  on  this  page. 

►  DEPARTMENTS  .  .  .  Readers 
will  note  changes  in  the  “back  of 
the  book”  in  this  issue.  Two  de¬ 
partments  have  been  combined,  a 
new  department  started  and  a  new 
style  of  departmental  makeup 
adopted.  Since  1935,  our  readers 
have  grown  to  know  Tubes  at 
Work  and  The  Electron  Art. 
The  distinction  between  these  de¬ 
partments  has  become  increasing¬ 
ly  diffuse,  so  we  have  decided  to 
combine  them  under  the  title 
Electrons  at  Work.  This,  inci¬ 
dentally,  admits  the  transistor  and 
its  cousins  to  the  Tubes  At  Work 
categor>’  and  sidesteps  the  ques¬ 
tion  of  what  is  a  transistor.  Ron 
Jurgen  will  edit  E  at  W. 

The  new  department.  Produc¬ 
tion  Techniques  is  a  departure 
to  a  field  not  heretofore  covered 
every  month.  Its  purpose  is  fully 
described  on  page  220.  Comments, 
critici.sms  and  contributions  for 


PT  should  be  sent  directly  to  John 
Markus,  who  edits  the  new  pages. 

The  makeup  change  will,  if  our 
mail  is  any  indication,  be  greeted 
with  shouts  of  joy.  Effective  this 
issue,  each  department  now  runs 
in  consecutive  pages  and  columns 
to  its  end  before  the  next  starts. 
This  will  avoid  skipping  through 
the  back  of  the  book,  following 
page  numbers:  it  will  also  cause 
certain  departments  to  appear  in 
unaccustomed  positions.  If  you 
don’t  find  your  old  friends  in  the 
regular  place,  consult  the  table  of 
contents,  page  1. 

►  RELIABLE  .  .  ,  JETEC  is  cur¬ 
rently  engaged  in  a  commendable 
effort  to  improve  the  reliability  of 
electronic  equipment  through  im¬ 
proved  design  of  electron  tubes 
and  better  understanding  of  their 
ratings.  We  will  shortly  print 
material  germane  to  this  program. 
Meanwhile  we  observe  that  this 
subject  should  not  go  under  the 
name  merely  of  “tube  reliability”. 
Circuit  reliability  is  equally  im¬ 
portant.  Tubes  and  circuits  are  so 
indivisibly  related  that  it  is  im¬ 
possible  to  achieve  reliable  oper¬ 
ation  without  equal  attention  to 
both  phases.  Nor  should  JETEC 
feel  shy  about  tramping  on  the 
toes  of  the  circuit  men  outside  its 
sphere  of  influence.  This  is — 
must  be — a  “tube  and  circuit  re¬ 
liability”  program.  And  it’s  every¬ 
body’s  business. 
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Electronics  Engineering 

Medical  progress  de{)ends  to  a  great  extent  on  progress  in  electronic  devices  that  enable 
the  research  worker  and  clinician  to  measure  and  control  physiological  phenomena. 
Past,  present  and  future  jobs  for  electronics  are  discussed 


Medicine,  as  it  has  been  prac¬ 
ticed  through  the  years, 
cannot  be  considered  a  science.  It 
would  be  more  aptly  termed  a 
pseudo-science. 

The  present  .state  of  the  practice 
of  medicine  results  from  the  ac¬ 
cumulation  of  some  facts  and  a  gen¬ 
erous  proportion  of  fancy.  The 
doctor  who  practices  successfully 
must  still  lean  heavily  on  the  art  of 
medicine.  On  the  other  hand,  the 
doctor  who  devotes  his  time  to  re¬ 
search  must  stick  more  closely  to 
elaborations  of  the  so-called  “known 
facts  and  concepts.”  However, 
knowledge  of  many  of  these  “facts” 
has  been  gleaned  only  through  a 
pseudo-scientific  approach. 

Available  Tools 

In  the  clinical  practice  of  medi¬ 
cine,  there  are  two  basic  units  on 
which  to  a  large  measure,  our  diag¬ 
noses  and  treatments  are  based.  The 
first  is  the  reactions  of  the  patient 
in  describing  the  hi.story  of  his  ill¬ 
ness.  The  second  is  the  reaction  of 
the  doctor  to  his  findings.  For  most 
illnesses  there  are  no  mathematic¬ 
like  responses  on  which  we  can  rely 
to  achieve  a  more  scientific  back¬ 
ground  for  our  diagnoses. 

An  interesting  exception  to  this 
may  be  given  in  the  development  of 
the  electrocardiograph.  Prior  to 
the  time  that  this  instrument  was 
in  general  use,  it  was  rather  diffi¬ 
cult  to  distinguish  between  a  major 
and  a  minor  heart  attack. 

VV'ith  the  introduction  of  the 
electrocardiograph,  physicians  were 
pre.sented  with  a  truly  impeKsonal 
means  of  assistance.  They  were 
able  to  render  a  more  accurate 
diagnosis,  and  to  estimate  better 
the  prognosis  of  the  disease. 

Unfortunately  there  are  too  few 
examples  such  as  this  that  may  be 
cited.  The  x-ray,  the  electroen¬ 


cephalograph,  the  chemical  tests, 
the  photoelectric  calculators  and 
possibly  a  few  others  have  been 
most  helpful  in  minimizing  the 
personal  reaction.  For  the  most 
part,  the  contributions  which  medi¬ 
cine  requires  for  its  advance,  are 
still  forthcoming. 

Roentgenology 

In  the  field  of  roentgenology,  a 
number  of  important  contributions 
are  needed.  Our  current  apparatus 
produces  excellent  visualization  of 
bony  structures.  More  recently  we 
have  been  able  to  diagnose  soft- 
tissue  disturbances  by  using  differ¬ 
ent  techniques  of  exposure.  By 
.soft  tissues  we  mean  any  of  the 
body  structures  other  than  bone. 

The  tissue  differential  might  be 
made  so  great  that  even  minor 
degrees  in  density  of  structures 
might  cause  them  to  record  differ¬ 
ently.  It  is  not  inconceivable  that 
even  the  color  of  internal  organs 
may  some  day  be  recorded  and  used 
as  an  indication  of  the  presence  of 
pathologic  change. 

There  is  a  tremendous  need  for 


Accurate  blood  preuura  meaeurementa 
are  timpUiied  by  use  ol  electronic  setup 
developed  by  University  oi  Kansas 
Medical  Center  and  the  Hathaway  In¬ 
strument  Company.  Twelve-channel  re¬ 
corder  permits  simultaneous  study  oi 
pressures  at  various  parts  oi  the  body 


the  miniaturization  of  x-ray  equip¬ 
ment.  Almost  everyone  has  been 
subjected  at  some  time  to  an  x-ray 
at  the  doctor’s  office.  I  feel  sure 
that  the  large,  cumbersome  equip¬ 
ment  must  represent  an  eye.sore  to 
those  engineers  who  are  interested 
in  a  miniaturization  program.  A 
huge  structure  is  not  nece.ssarily 
more  efficient.  Newer,  smaller  and 
better  equipment  must  eventually 
be  provided. 

It  would  be  unwise  to  leave  this 
field  without  some  thoughts  on  the 
need  for  additional  and  more  varied 
radioactive  materials.  Cancer  may 
have  several  causes,  and  there  is  no 
proof  that  different  cancers  stem 
from  a  single  disease.  Therefore, 
its  solution  will  probably  not  de¬ 
pend  on  a  single  element.  However, 
the  wedge  for  medical-engineering 
cooperative  work  is  progre.ssing  in 
a  remarkable  manner  with  newer 
radioactive  materials. 

Recently,  for  example,  radio¬ 
active  cobalt  has  been  introduced. 
It  is  now  being  studied  in  the  treat¬ 
ment  of  cancer  of  the  uterus.  Other 
drugs  are  eliminated  by  the  body  in 
a  specific,  known  manner;  through 
the  skin,  the  kidneys  or  the  intes¬ 
tinal  tract.  Their  combination  with 
radioactive  elements  may  prove 
valuable.  It  would  seem  that  we 
are  on  the  verge  of  making  inter¬ 
esting  di.scoveries  along  this  line. 

Anesthesia 

Some  words  should  be  expressed 
regarding  our  expectations  in  the 
field  of  anesthesia.  At  this  time,  to 
perform  an  operation  it  is  neces¬ 
sary  to  render  the  patient  uncon- 
.scious  with  a  general  anesthetic  or 
to  inject  a  drug  locally  or  region¬ 
ally  in  order  to  establish  insensibil¬ 
ity  of  a  specific  part.  General 
anesthesia  has  some  obvious  dis¬ 
advantages.  Although  local  anes- 
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theHia  is  quite  safe,  it  also  presents 
a  number  of  drawbacks. 

We  still  have  hopes  that  per¬ 
haps  our  imaginative  engineering 
friends  will  be  able  to  develop  an 
apparatus  to  produce  a  temporary 
form  of  nerve  paralysis. 

Measuring  Pain 

Pam  is  the  cerebral  recognition 
of  noxious  stimulation  in  a  distal 
part.  There  are  definite  known 
pathways  along  which  these  stimuli 
travel.  Moreover,  when  these  path¬ 
ways  are  blocked  chemically,  as 
with  novocaine,  the  stimuli  are  no 
longer  conveyed  for  cerebral  re¬ 
sponse.  This  is  the  mechanism  of 
local  and  regional  anesthesia.  It 
would  not  appear  impossible  that 
we  may  learn  to  block  these  same 
pathways  electrically.  With  re¬ 
moval  of  the  block,  a  normal  intact 
nerve  trunk  would  be  left  to  func¬ 
tion  in  its  usual  manner.  This 
would  truly  offer  the  means  to  .safe 
anesthesia. 

There  is  a  tremendous  difference 
between  individuals  in  their  evalu¬ 
ation  of  the  symptom  of  pain.  One 
patient  with  a  minor  headache  will 
pre.sent  it  as  a  major  catastrophe. 
Another  may  minimize  to  unim¬ 
portance  the  presenting  symptom 
of  a  serious  di.sease.  It  would  .seem 
that  an  apparatus  for  determining 
the  degree  of  pain  would  prove 
most  valuable  to  us. 

Fertility 

Our  efforts  to  overcome  human 
infertility  are  in  urgent  need  of 
assistance.  For  example,  it  is 
thought  that  the  ovaries  of  normal 
women  produce  a  single  egg  in  each 
menstrual  cycle.  However,  we  lack 
scientific  methods  of  proving,  first, 
that  the  egg  is  actually  produced 
and,  second,  when  in  the  cycle  it  is 
produced.  Most  of  our  current 
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means  for  these  deductions  are  in¬ 
direct  and  perhaps  often  inaccur¬ 
ate.  An  electrical  apparatus  has 
been  made  to  help  in  this  problem, 
but  the  results  have  been  questioned 
by  many  investigators.  It  is 
thought  that  a  change  in  potential 
does  occur  at  the  time  of  ovulation. 
Undoubtedly  a  better  recorder  can 
be  made  for  this  purpose. 

We  need  assistance  in  the  better 
evaluation  of  the  fertility  of  semen 
specimens,  and  in  the  treatment  of 
.some  of  the  deficiencies  found. 

Future  Possibilities 

In  the  foregoing  discussion,  the 
surface  of  the  current  needs  of 
medicine  has  only  been  scratched. 
All  branches  will  have  their  own 
requirements,  and  the  potential  co¬ 
operative  ventures  are  enormous. 
The  ophthalmologist,  the  laryngolo¬ 


gist,  the  dermatologist — they  all 
have  problems  to  pre.sent ;  the  engi¬ 
neers  must  find  solutions. 

Whenever  a  physician  must  de¬ 
pend  on  his  senses  or  his  judgement 
to  measure  a  respon.se,  an  electronic 
replacement  is  probably  needed.  A 
permanent  committee  in  our  uni¬ 
versities  to  supervise  medical-engi¬ 
neering  cooperative  ventures  would 
have  an  almost  endless  task. 

A  more  daring  individual  than 
the  writer  might  perhaps  even  pre¬ 
dict  a  change  in  future  conversa¬ 
tions.  When  friends  meet,  the 
prosaic  “How  do  you  feel”  may  be¬ 
come  obsolete.  Perhaps  it  may  be 
replaced  by  the  question  “How  is 
your  electronic  recording  today?” 

The  need  for  a  more  functional 
and  more  scientific  approach  by 
medicine  to  its  practical  problems  is 
truly  great. 
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New  Pennsylvania  Turnpike 


Valley  Forqe  interchange,  eaelem  termlnue  oi  the  FenniyWania  Ttirnpike,  U  aleo  eoitem  end  oi  microwave  lyetem,  ae  indicated  by 
one-way  let  of  parabola*  in  upper  left-hand  corner  of  photograph 


munication  system  stretching  from 
Valley  Forge  to  Pittsburgh  and 
rapidly  expanding  with  the  road¬ 
way  itself  to  the  Ohio  border. 

The  east  circuit,  which  starts  at 
the  present  eastern  terminal  at 
Valley  Forge,  u.se.s  960-mc  equip¬ 
ment  (RCA  Type  CVV.5A).  The 
through  microwave  stations  carry 
this  circuit  to  Everett,  Pa.  and  the 
Everett  Control  Center.  The  west¬ 
ern  division  microwave  circuit  orig¬ 
inates  at  Everett  and  stretches  to 
the  Ohio  border  and  the  we.stern 
terminus  near  Petersburg,  Ohio, 
through  an  additional  five  relays. 
A  second  control  point  is  located  at 
the  Harri.sburg  office,  the  source  of 
administration  for  Turnpike  affairs. 
The  basic  voice  circuits  are  divided 
into  eastern  and  western  divisions 
at  Everett  to  separate  the  traffic 
load  for  greater  flexibility  and  ease 
in  handling.  The  Teletype  circuit 
and  the  administrative  voice  circuit 


is  tied  through  from  east  to  west. 

Nine  Teletype  outlets  are  pro¬ 
vided  at  the  key  points  including 
the  east  and  we.st  terminals,  the 
Harrisburg  office,  and  the  Everett 
Control  Center.  At  each  relay  sta¬ 
tion  (13  total)  is  located  a  vhf  re¬ 
ceiver  (RCA  CR9A)  and  a  vhf 
transmitter  (RCA  Type  CT12A). 
The  receivers  pick  up  signals  orig¬ 
inating  within  their  individual 
range  from  a  fixed  station  (an  in¬ 
terchange,  a  maintenance  building, 
or  a  police  barracks)  or  a  mobile 
unit,  and  inject  this  signal  into  the 
microwave  circuit.  Once  the  signal 
is  originated  into  the  microwave 
circuit  it  is  automatically  retrans¬ 
mitted  by  all  of  the  vhf  transmit¬ 
ters  on  the  particular  circuit  (east 
or  west). 

The  instant  a  signal  originates  at 
any  given  point  in  the  system  it 
electronically  locks  out  the  possibil¬ 
ity  of  a  second  signal  gaining  con- 


PROBLKMS  in  proper  radio  cover¬ 
age  have  always  been  presented 
by  the  Pennsylvania  Turnpike  be¬ 
cause  of  the  mountainous  terrain 
through  which  most  of  it  pas.ses. 
There  is  also  the  necessity  to  keep 
all  sections  advised  of  constantly- 
changing  conditions  of  weather, 
roadway,  and  the  thou.sands  of 
other  problems  generated  in  the 
administration  of  such  a  vast  road¬ 
way  system. 

Complete  Circuit 

A  microwave  circuit  as  a  through 
circuit  with  a  vhf  system  ih  con¬ 
junction  with  it  for  broadcasting 
to  mobile  units  and  intermediate 
fixed  stations  has  proved  to  be  an 
excellent  solution  to  a  difficult  prob¬ 
lem.  In  addition,  a  radio-teletype 
circuit  for  handling  routine  matters 
and  a  second  voice  circuit  for  ad¬ 
ministration  communications,  form 
a  complete  comprehensive  com¬ 
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UHF  Communications  System 

Microwave  cin*uits  used  in  conjunction  with  existing  vhf  equipment  provide  ultimate  in 
dependability  and  efficiency  of  communications  system.  Topography  along  327-mile  route 
from  outskirts  of  Philadelphia  to  Ohio  border  presents  unique  problems 


trol  until  the  transmission  is  com¬ 
plete.  The  control  and  lockout  is 
accomplished  by  the  use  of  sub¬ 
carrier  tone  transmitters  ( l.«nk- 
urt)  and  tone  receivers  in  conjunc¬ 
tion  with  si)ecial  switching  circuits. 

All  vhf  transmitters  at  the  relay 
station  operate  on  one  frequency  in 
the  152  to  162  me  band.  All  other 
mobile  and  fixed  station  transmit¬ 
ters  on  the  Turnpike  use  a  second 
frequency  in  the  .same  band.  Thus, 
a  signal  from  a  mobile  unit  is  re¬ 
ceived  at  a  relay  station  and  then 
rebroadcast  and  received  at  the 
other  mobile  and  fixed  stations  on 
the  Turnpike. 

The  microwave  relay  stations  use 


ThlrlMn  two-way  microwaro  rolay  sta¬ 
tions  ot  ths  typo  shown  furnish  dopond- 
oblo  communications  along  tho  routs. 
ATorago  hop  is  24  milos 
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a  heavy-duty  fire  tower  (Aermotor 
Corp.)  typ?  construction  with  cabin 
atop.  The  equipment  and  parabolic 
antennas  are  mounted  so  as  to  pro¬ 
vide  minimum  tran.smission-line 
loss.  The  eiiuipment  is  installed  in 
racks  mounted  within  the  cabin  and 
4-ft  and  6-ft  parabolic  antennas 
(Andrew  Corp.)  feed  the  signal 
cro.ss  country. 

Kach  relay  .station  is  operated 
from  commercial  power  and  a 
stand-by  3  or  5-kw  gasoline-pow¬ 
ered  generator  ( Kohler)  is  pro¬ 
vided  to  fake  over  instantly  in  the 
event  of  an  emerKcncy.  These  gen¬ 
erator  houses  are  located  adjacent 
to  the  base  of  the  tower  at  each  of 
the  relay  locations. 

The  highest  tower  in  the  entire 
system  is  at  the  Ohio  Gateway 
microwave  terminal,  and  this  is  a 
150-ft  guyed  steel  tower  (Stainless 
Inc.)  with  the  equipment  mounted 
in  a  transmitter  buildin.g  at  the 
base  of  the  tower.  This  tower  is 
adjacent  to  the  interchange  and 
the  transmitter  is  remotely  con¬ 
trolled  from  the  interchange. 

Interchange  Buildings 

There  are  a  total  of  43  inter¬ 
change  and  maintenance  buildings 
across  the  entire  Turnpike,  most  of 
which  originate  signals  in  the  vhf 
band.  All  of  these  fixed  vhf  sta¬ 
tions  use  (RCA  CTRIA)  15-watt 
152  to  162-mc  f-m  transmitter-re¬ 
ceivers.  These  stations  also  use  a 
Yagi  antenna  (Andrew)  pointed  in 
the  direction  of  the  nearest  relay 


station.  These  antennas  are  mounted 
on  40  or  75-ft  steel  masts  erected 
near  the  building. 

Each  of  the  transmitters  is  modi¬ 
fied  for  a  standard  two-wire  tele¬ 
phone  switching  circuit. 

Many  of  the  interchanges  require 
operating  points  in  the  utility  build¬ 
ing  in  addition  to  the  toll  booth  or 
booths  directly  adjacent  to  the  util¬ 
ity  building.  The  radio  e<iuipment 
is  installed  in  the  utility  building 
on  wall-mounting  racks.  Press-to- 
talk  telephone  type  simplex  opera¬ 
tion  is  provided  with  a  line  ampli¬ 
fier  and  speaker  at  each  handset 
location  for  audible  monitoring. 
When  the  handset  is  picked  up  from 
the  hanger  or  cradle,  the  speaker 
mutes  and  telephone-type  transmis¬ 
sion  and  reception  is  obtained. 

All  interchanges  and  maintenance 
buildings  are  provided  with  gaso¬ 
line-driven  emergency  generators 
which  automatically  take  over  when 
the  commercial  power  fails. 

A  standard  mobile  unit  with  a  30- 
watt  f-m  transmitter  and  receiver 
(RCA  Type  CMV4A)  is  used  in  the 
Turnpike  equipment.  These  units 
are  located  in  the  police  cans,  those 
of  the  highway  maintenance  super¬ 
visors,  and  all  other  Turnpike 
vehicles  requiring  direct  contact 
with  the  control  centers  of  the 
Pennsylvania  Turnpike  Radio  Sys¬ 
tem. 

To  better  acquaint  the  reader 
with  the  microwave  system,  it  is 
desirable  to  trace  a  typical  point-to- 
point  transmission.  This  descrip¬ 
tion  used  in  conjunction  with  the 
overall  system  layout  will  give  a 
better  illustration  of  the  manner 
in  which  typical  messages  originate. 

Assume  that  a  police  patrol  car 
is  moving  along  the  Turnpike  near 
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Harrisburg,  Pa.  and  comes  upon  a 
situation  which  require.s  assistance. 
The  officer  listens  to  make  certain 
that  the  eastern  division  is  not  in 
use  and  then  depresses  his  press-to- 
talk  button  to  call  the  New  Cumber¬ 
land  maintenance  building  and  sum¬ 
mon  an  ambulance.  His  155-mc 
f-m  transmitter  signal  is  delivered 
to  the  receiver  at  the  Bunches  relay 
station  and  modulate.s  the  f-m 
transmitter  at  that  point,  in  addi¬ 
tion  to  transmitting  the  signal  both 
east  and  west  from  Valley  Forge  to 
Everett  on  the  microwave  through 
circuit.  All  of  the  stations  in  the 
eastern  division,  in  addition  to  the 
New  Cumberland  maintenance 
building,  hear  the  signal  and  realize 
that  an  emergency  exists.  During 
periods  like  this,  normal  traffic 
stands  by  until  the  condition  is 
properly  taken  care  of. 

Emergency  Action 

The  New  Cumberland  mainte¬ 
nance  building  would  receive  the 
signal  through  their  Yagi  antenna 
and  associated  fixed  station  re¬ 
ceiver.  They  would  immediately 
reply  and  advise  that  the  request  is 
being  complied  with.  In  the  event 
of  an  emergency  where  it  is  neces¬ 
sary  to  absolutely  stop  other  traffic, 
the  control  operator  at  Harrisburg 
or  at  Everett  takes  command  of  the 
system  and  keeps  the  circuit  clear 
until  the  emergency  has  passed. 
Standard  coded  signals  as  u.sed  by 
the  State  Police  are  used  through¬ 


out  of  the  entire  Turnpike  system. 

At  any  point  where  microwave 
facilities  are  available  a  Teletype 
.station  can  be  installed.  The  equip¬ 
ment  operates  on  a  subcarrier 
which  after  being  received  at  a  mi¬ 
crowave  station  and  demodulated, 
can  be  placed  into  any  standard 
two-wire  circuit  to  a  Teletype 
machine. 

The  Teletyi)e  printers  presently 
in  use  on  the  Turnpike  are  installed 
at  the  eastern  and  we.stern  term¬ 
inus,  the  Harrisburg  office,  and  the 
Everett  Control  Center  plus  certain 
of  the  tunnel  stations  requiring  this 
service.  The  tunnel  stations  are 
fed  by  cables  which  are  buried 
under  ground  and  come  down  the 
side  of  the  mountain  from  the  relay 
stations  on  top.  These  cables,  inci¬ 
dentally,  are  from  the  old  original 
radio  .system  installed  in  the  first 
Pennsylvania  Turnpike  system 
stretching  from  Carlisle  to  Irwin 
(116  to  119  me,  see  Electronics, 
May  1942). 


The  microwave  equipment  uses 
standard  antennas  of  the  2,  4  and 
6-ft  parabola  types.  The  size  of 
the  dish  is  determined  on  the  basis 
of  the  signal  required  as  deter¬ 
mined  by  the  original  survey  made 
across  the  state  before  the  actual 
relay  sites  were  established. 

All  interchanges  and  mainte¬ 
nance  buildings  use  the  Yagi-type 
antenna  beamed  at  the  proper  relay 


Emergency  power  itotiont  at  eoch  relay 
potition  iniure  communications  in  the 
event  oi  regular  power  system  failure 

.station.  In  some  cases  a  corner- 
reflector  antenna  (Andrew)  is  used 
to  provide  signal  improvement.  The 
fixed  relay  stations  vhf  and  uhf  re¬ 
ceivers  u.se  omnidirectional  (An¬ 
drew  704A2)  antennas  since  the 
signals  being  received  and  trans¬ 
mitted  are  required  to  reach  points 
both  on  and  off  the  Turnpike  right- 
of-way. 

Survey 

The  Pennsylvania  Turnpike  Sys¬ 
tem  for  the  proper  coverage  from 
Valley  Forge  to  the  Ohio  Border 
required  a  comprehensive  study 
of  topographical  maps  to  determine 
the  approximate  locations  and  the 
length  of  the  microwave  jumps  prior 
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All  mobile  unite  tronemit  on  a  common  frequency  (1S9.21  me)  and  receiee  on  a  leparale  common  frequency  (1SS.67  me).  When  a 
mobile  operator  preeeee  his  "talk"  button,  he  automatically  takes  over  the  microwave  system  and  his  messaqe  is  relayed  to  all  appro¬ 
priate  stations 


started  in  April  1950  and  the  east-  tion  with  the  opening  of  the  road- 
ern  end  was  in  te.st  operation  in  way. 

October  1950.  The  entire  system 
from  V'alley  Forge  to  the  Pitts¬ 
burgh  Interchange  has  been  in 
operation  by  the  Pennsylvania 
Turnpike  since  May  1951. 

A  total  of  104  mobile  units  are 
in  operation  acro.ss  the  Turnpike, 
and  the  entire  .system  is  serviced 
on  a  continual  basis  by  three 
men  plus  a  supervisor.  Service 
records  for  the  first  few  months 
indicate  few  service  problems  and 
a  minimum  loss  of  microwave  cir¬ 
cuit  time. 

The  microwave  circuits  to  the 
Ohio  border  are  being  completed 
and  will  be  in  oper.ntion  in  conjunc- 


to  the  actual  installation  of  the 
equipment.  The  maximum  jump 
in  the  system  is  40  miles  and  the 
average  jump  is  24  miles. 

After  the  locations  had  been  ap¬ 
proximately  determined  it  was 
necessary  to  conduct  an  actual 
radio  survey,  and  on  the  basis  of 
survey  signals  the  losses  were  cal¬ 
culated  and  the  proper  tower  height 
and  antenna  size  was  determined. 
From  this  survey  the  locations  were 
pin  pointed  and  the  necessary  ac¬ 
quisition  of  land,  construction  of 
roads,  towers,  and  buildings,  plus 
the  extension  of  power  line  facili¬ 
ties  was  made. 

The  basic  microwave  system  from 
Valley  Forge  to  Pitt.sburgh  was 


5,99?  Tubes 

The  microwave  vhf  relay  and 
terminal  stations  use  a  total  of 
2,202  tubes.  Interchanges  and  i 
maintenance  buildings  account  for  I 
another  1,293  tubes  plus  2,496  tubes  I 
in  the  mobile  equipments.  Thus,  I 
the  entire  system  uses  a  grand  I 
total  of  5,991  tubes.  A  single 
two-way  operation  requires  very  ■ 
close  to  1,000  tubes  for  complete  ^ 
operation. 

This  complete  comprehensive 
system  sets  a  pattern  for  radio  sys¬ 
tems  to  fulfill  a  communication  need  : 
which  radio  alone  can  serve. 
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FIG.  1 — Energy  concentrations  in  tv 
signal.  Upper  numbers  are  harmonics 
^  ol  line  frequency,  lower  numbers  har¬ 
monics  of  half  line  frequency 


FIG.  3 — Complete  video  spectrum  of 
NTSC  field-test  signal;  i»,  is  the  horizon¬ 
tal  scanning  frequency 


*  LINE  1  4 

(63  5^  SEC) 

LINE  50fi526  . 
(63  5>*SEO  * 
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r 

? 

LINE  1  PLUS  UNE. 

526  AOO  IN  PHASE 
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(B) 

LINE  5^'cYnCEl' 
TlME—» 

FIG.  2 — Cancellation  of  coloring  infor¬ 
mation:  (A)  even  harmonics  of  half  line 
frequency  reinforce  each  other  on  suc¬ 
cessive  scanning  of  same  line;  (B)  odd 
harmonics  cancel  out 


FIG.  4 — Dot  pattern  corresponding  to 
fruit  in  bowl.  Plate  A  on  ELECTRONICS 
front  cover,  when  monochrome  signal  is  * 
absent  and  alternate  frames  are  sup¬ 
pressed 


The  specification  of  color  re¬ 
quires  three  independent  quan- 
tiea  such  as  the  intensity  of  three 
primaries,  red,  green,  and  blue.  In 
a  color  television  system,  thi?  might 
seem  to  imply  three  separate  and 
complete  high-resolution  pictures, 
one  in  each  primary  color.  How¬ 
ever,  it  is  a  fact  that  the  eye  can 
distinguish  small  changes  in  bright- 
ne.ss  (both  in  space  and  time) 
whereas  color  changes  are  much 


Presented  at  the  IRE-RTMA  Radio  Fall 
Meetings,  Toronto.  Uot.  1?31. 


less  easily  re.solved.  Hence  it  has 
been  shown  that  a  color  picture 
need  not  contain  three  times  as 
much  information  as  a  monochrome 
picture. 

A  satisfactory  color  picture  need 
contain  only  slightly  (10  to  80  per¬ 
cent)  more  information  than  the 
same  picture  in  monochrome'-’’.  To 
achieve  this  economy,  color  should 
be  expressed  in  another  set  of  three 
subjective  quantities,  luminance, 
dominant  wavelength,  and  purity, 
(corresponding  to  brightness,  hue 
and  saturation)  and  the  color  pic¬ 
ture  should  be  sent  as  a  full-resolu¬ 


tion  monochrome  picture  to  which 
the  minimal  requisite  color  infor¬ 
mation  is  added. 

In  the  color  television  method 
now  being  field  tested  by  the 
NTSC,  the  information  is  trans¬ 
mitted  by  two  simultaneous  signals. 
One  of  these  is  called  the  mono¬ 
chrome  signal  and  supplies  all  the 
luminance,  (brightness)  informa¬ 
tion.  This  signal  is  transmitted  by 
the  present  FCC  standards  for 
black-and-white  television  and  may 
be  received  by  any  black-and-white 
receiver  without  any  change  what¬ 
soever.  The  other  signal  is  called 
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COLOR  TELEVISION 


First  public  disclosure  of  the  technical  basis  of  NTSC  field-test  specifica¬ 
tions  explains  choice  of  color  suhcarrier  frequency,  and  modulation 
method,  describes  advantages  of  vestigial  sideband  color  transmission, 
color  phase  alternation  and  constant-luminance  transmission 


the  “color  subcarrier”.  This  signal 
supplies  the  “coloring  information” 
which,  when  added  electrically  to 
the  monochrome  signal  and  supplied 
to  a  tricolor  tube,  reproduces  the 
colored  picture. 

The  signals  are  so  formed  that 
each  picture  element  is  reproduced 
in  its  proper  color  instantaneously 
rather  than  sequentially.  Thus, 
purple  is  made  up  of  a  simultaneous 
combination  of  red  and  blue,  in¬ 
stead  of  a  time  sequence  of  red  and 
blue. 

Plate  A  on  the  front  cover  of  this 
magazine  shows  such  a  colored  pic¬ 
ture.  It  consists  of  the  mono¬ 
chrome  picture  shown  in  Plate  C  to 
which  the  chromaticity  (coloring) 
information  shown  in  Plate  D  has 
has  been  added  electrically.  All  the 
pictures  on  the  cover  are  reproduc¬ 
tions  of  photographs  of  actual  tele¬ 
vision  pictures. 

Band-Sharing  of  Monochrome 
and  Color  Signals 

The  monochrome  and  color  sig¬ 
nals  occupy  the  same  frequency 
band,  that  is,  the  band  normally  re¬ 
quired  for  the  transmission  of 
monochrome  pictures.  This  is  pos¬ 
sible  because  the  .spectrum  of  a  tele¬ 
vision  picture  consists  e.s.sentially 
of  discrete  frequencies,  with  the 
energy  concentrated  near  harmon¬ 
ics  of  line-frequency  (even  harmon¬ 
ics  of  half  line-frequency).’**  This 
spectrum  results  because  television 
pictures  are  reproduced  by  a  peri¬ 
odic  scanning  process;  each  picture 


contains  a  very  high  amount  of  re¬ 
dundancy,  and  its  spectrum  can 
therefore  be  expressed  approxi¬ 
mately  as  a  Fourier  series. 

The  spectrum  of  the  coloring  sig¬ 
nal  consists  also  of  such  bunches  of 
energy,  and  these  are  interleaved  in 
the  gaps  of  the  monochrome  spec¬ 
trum  at  locations  corresponding  to 
odd  harmonics  of  half-line  fre¬ 
quency,  as  shown  in  Fig.  1. 

Figure  2  shows  the  video  spec¬ 
trum  of  the  complete  color  picture. 
It  consists  of  a  monochrome  signal, 
made  up  of  bundles  of  energy  lo¬ 
cated  near  even  harmonics  of  half 
line-frequency,  and  a  color  sub¬ 
carrier,  located  at  an  odd  “har¬ 
monic”  of  half-line  frequency, 
whose  sidebands  are  interleaved  be¬ 
tween  those  of  the  monochrome 
signal. 


Black-and-white  receivers  display 
only  the  monochrome  signal  because 
the  interleaved  color  signal  tends 
to  cancel  itself  every  two  frames. 
Reference  to  Fig.  3  explains  how 
this  occurs.  Figure  3A  shows  a  line 
whose  modulation  frequency  occurs 
at  an  even  harmonic  of  half  line- 
frequency.  By  definition,  the  time 
period  (63.5  microseconds)  con¬ 
tains  an  integral  number  of  whole 
cycles  of  the  modulation.  Successive 
lines,  therefore,  repeat  in  phase 
and  the  first  line  of  the  next  frame 
(line  526)  reinforces  line  1.  On 
the  other  hand.  Fig.  3B  shows  a 
signal  due  to  color  information.  As 
stated  above,  this  signal  has  a  fre¬ 
quency,  which  is  an  odd  harmonic  of 
half  line-frequency.  By  definition 
a  line  period  contains  an  extra  half 
cycle.  This  extra  half  cycle  causes 


FIG.  5 — Block  diagroin  oi  typical  •quipmonl  lot  gonorotlng  and  Iranunittlag  NTSC 
ilold-lMl  itgnal 
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a  phase  reversal  on  successive  lines 
and  line  526  cancels  the  informa¬ 
tion  on  line  1. 

The  cancellation  would  be  com¬ 
plete  if  the  system  were  linear,  and 
if  the  eye  had  complete  retentivity 
from  frame  to  frame.  This  is  not 
entirely  the  case,  because  the  sys¬ 
tem  is  only  approximately  linear, 
and  the  eye  cancels  only  that  part 
of  the  color  modulation  which  it 
remembers  from  frame  to  frame. 
For  this  reason  only  a  part  of  the 
amplitude  of  the  color  information 
cancels  itself  out.  If  the  coloring 
signal  is  transmitted  at  too  high  a 
level,  the  peaks  of  the  color  subcar¬ 
rier  and  its  sidebands  appear  as 
dots  in  the  colored  parts  of  the 
transmitted  picture  when  viewed  on 
a  monochrome  receiver. 

Figure  4  illustrates  in  exagger¬ 
ated  form  the  dot  pattern  corre¬ 
sponding  to  a  portion  of  the  picture 


'"iLE,  E,J  SUBCAH 


M,M,  [E,*^  -E,'] 


FIG.  6 — Phase  relations  between  modu¬ 
lation  components  oi  the  color  subcar¬ 
rier  on  successive  ilelds 


in  Plate  A  on  the  front  cover.  This 
image  appears  when  only  the  color 
subcarrier  is  transmitted,  and  when 
only  alternate  frames  are  displayed, 
so  as  to  make  the  interfering  pat¬ 
tern  most  evident.  This  exagger¬ 
ated  condition  never  appears  in 
practice  since  the  monochrome  com¬ 
ponent  is  always  pre.sent  for  any 
color  (except  black)  and  because 
cancellation  results  when  all  frames 
are  displayed. 

To  transmit  the  color  subcarrier 
at  high  enough  amplitude  for  ade¬ 
quate  signal-to-noise  ratio  and  yet 
make  the  dot  pattern  invisible,  the 


FIG.  7 — Block  dioqram  of  typical  equipmont  for  recoiTinq  NTSC  field  teat  tiqnal 


frequency  chosen  for  the  subcarrier 
is  high  enough  (3.898125  me)  to  be 
attenuated  considerably  by  existing 
monochrome  receivers.  This  fre¬ 
quency  is  equal  to  the  495th  har¬ 
monic  of  half  line-frequency  (See 
Fig.  2). 

Monochrome  Signal 

The  monochrome  signal  voltage, 
E„  can  be  obtained  directly  from  a 
camera  whose  output  is  ’propor¬ 
tional  to  luminance.  More  usually 
it  is  made  up  by  combining  voltages 
(El,,  Eo,  and  E,  related  to  the  red, 
green,  and  blue  reproducing  pri¬ 
maries)  which  are  derived  from  a 
three-color  camera.  In  the  latter 
case,  the  three  components  Ea, 
and  E,  are  combined  in  proportion 
to  their  contribution  to  the  total 
luminance. 

The  luminance  signal  is  made  up 
as  follows: 

E,  =  Eg  i-  Ek  -t-  0, 1 1  Eb  (1) 
This  expression  indicates  that  the 
green,  red,  and  blue  reproducing 
primaries*  contribute  respectively 
59,  30,  and  11  percent  of  the  lumi¬ 
nance  of  white  (defined  by  the  chro- 
maticity  coordinates  x  =  0.310;  y 
=  0.316,  that  is,  illuminant  C). 
Note  that  the  sum  of  the  numerical 
factors  in  Eq.  1  is  unity. 

The  system  is  so  proportioned 
that  white  is  produced  when  E,  = 
Eg  =  E,.  Hence  for  white  light, 
sub.stituting  in  Eq.  1. 

e,  -  =  Eo  =  Eg  (U( 


*  Standard  reproducing  primaries  are 
red  X  =  0.670  ;  y  =  0.S30  ;  green  x  =  0.210  ; 
y  =  0.710;  blue  x  =  0.140;  y  =  0.080. 


It  is  evidently  desirable  that  the 
coloring  information  disappear 
when  there  is  no  color.  For  this 
reason,  this  information  is  trans¬ 
mitted  in  terms  of  two  components 
(Eg  —  E,)  and  (E.  — ,)  which 
are  called  “color  difference”  sig¬ 
nals.”  From  Eq.  la  (Eg  —  E,)  = 

O  =  (Eg  —  E,)  for  white  light  (no 
(no  color). 

Color-Difference  Signals 

Since  the  eye  is  insensitive  to  color 
in  fine  detail,  these  color-difference 
signals  are  usually,  but  not  neces¬ 
sarily,  limited  in  bandwidth  to  1  or 
2  me.* 

Green,  when  present,  is  trans¬ 
mitted  by  these  signals  even  though 
it  does  not  appear  explicitly.  Green 
is,  as  Eq.  1  states,  the  main  com¬ 
ponent  of  E,.  The  color  receiver 
recovers  (Eg  —  E,)  and  (Eg  —  E,). 
The  receiver  can  obtain  (Eg  —  E,) 
by  a  mixture  of  —0.51  (Eg  —  E,) 
and  —0.19  (Eg  —  E,),  as  shown 
below. 

Substituting  Eq.  1  in  (Eg  —  E,) 
and  (Eg  —  E,)  we  obtain 

-  0.5t  (Eg  -  E,)  -  0.19  (Eg  -  Eg) 

-  -  (),51(-  0.59  Eg  H-  0.70  E»  -  0.11 
Egl  -  0.19(-  0.59  Eo  -  0.30Eg 
0.89  Eg( 

=  0.41  Eo  -  0.30  Eg  -  0.11  Eg 

-  Eo  -  (0.59  Eo  -t-  0..30  Eg  0.11  Eg) 

-  Eo  -  E,  (2) 

The  color  receiver  adds  the  lu¬ 
minance  signal  to  each  color-differ¬ 
ence  signal  as  follows: 

(Eg  -  E.)  +  E,  -  Eg  :ia) 

(Eb  -  E.)  E,  -  Eg  '.3b) 

(Eo  -  E.)  +  E,-  Eo  (3c) 

The  voltages  Eg,  Eg,  and  Eg  are 
applied  between  the  respective  con¬ 
trol  grids  and  cathodes  of  a  three- 
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gun  color  picture  tube.'  This  may 
be  done  by  applying  E,  to  one  elec¬ 
trode,  and  the  color-difference  sig¬ 
nal  to  the  other. 

Gamma  Correction 

The  foregoing  discussion  is  over¬ 
simplified  because  the  light  output 
(L)  of  the  picture  tube  is  not  di¬ 
rectly  proportional  to  the  electrical 
input  (E)  but  varies  approximately 
as  a  power  (y)  of  this  input  as 
L~  K  Ey  (4) 

The  voltages  applied  to  the  pic¬ 
ture  tubes  must  therefore  be  pre¬ 
distorted  by  a  process  called  gamma 
correction.  One  way  in  which  this 
may  be  done  is  by  transmitting  the 
following  signals: 

1.  A  monochrome  signal  made  up 
of  gamma-corrected  primary  volt¬ 
ages  described  as  follows ; 

J?,'  -  0.59  Eo^y  -f  0.30  EK''y  -1-0.11  Es'^y 
(5) 

2.  The  two  “color-difference” 

components  (Eg''  —  E,')  and 

(E.'’'  -  e;). 

Complete  Color  Signal 

A  scheme  for  generating  the 
complete  color  signal,  shown  in  Fig. 
6,  uses  individually  gamma-cor¬ 
rected  primary  voltages.  These  are 
mixed  to  form  the  monochrome  and 
color-difference  signals. 

A  sine  wave  can  carry  two  inde¬ 
pendent  sets  of  information  by 
modulating  it  in  amplitude  with  one 
■set  and  in  pha.se  with  the  other  or, 
what  is  essentially  the  .same  thing, 
by  splitting  the  sine  wave  into  two 
components  in  quadrature  and  am¬ 
plitude  modulating  each  component 
with  one  set  of  information.  Each 
modulation  can  then  be  recovered 
by  heterodyning  the  modulated 
wave  with  a  sine  wave  having  the 
same  frequency  and  phase  as  the 
carrier  component  carrying  the  de¬ 
sired  modulation.  This  process  is 
.sometimes  called  .synchronous  de¬ 
tection  and  must  not  be  confused 
with  other  forms  of  detection  which 
recover  the  modulation  envelope. 

The  information  which  is  utilized 
to  establish  the  reference  frequency 
and  phase  at  the  receiver"  is  trans¬ 
mitted  by  a  few  cycles  of  the  refer¬ 
ence  signal,  called  the  color  burst, 
on  the  horizontal  blanking  pul.se 
following  the  line  synchronizing 
pul.se  (see  paper  by  R.  B.  Dome, 
this  issue).  Its  frequency  is  that 


of  the  color  subcarrier  (3.898126 
me),  and  it  leads  the  phasor  repre¬ 
senting  the  blue  color-difference 
component  of  the  modulated  wave 
by  90  deg. 

Referring  to  Fig.  5,  we  see  that 
(E,"''  —  E,')  is  made  to  modulate 
sin  u>(;  while  (E»''^  —  E,')  modu¬ 
lates  ±  cos  (lit.  Balanced  modu¬ 
lators  are  used  so  that  the  subcar- 
rier  is  suppressed  on  white  light. 
The  outputs  of  the  two  modulators 
are  first  combined  with  each  other 
to  form  a  single  color  subcarrier 
signal  and  then  combined  with  the 
monochrome  signal  to  complete  the 


FIG.  8 — Canccllattoii  oi  croutalk  pro¬ 
duced  by  TOBtlqial  Bidoband  tronBmiB- 
Bion:  AM  rad  (rod  blue  on  Mold  1.  BM 
rod  on  iiold  2,  CM  blua  on  Hold  2 


color  picture  signal  E^,  whose  equa¬ 
tion  is 

E„  =  -H  .M  1 1  M,  (E^y  —  E,')  sin  wi 

±  (£«*'■»  -  E,')  COB  wt  ]  (61 

In  this  formula,  the  phase  refer¬ 
ence  is  cos  out  (which  is  that  of  the 
color  synchronizing  signal),  3f,  de¬ 
termines  the  amplitude  of  the  color 
subcarrier  relative  to  the  mono¬ 
chrome  signal  E,',  and  M,  deter¬ 
mines  the  relative  proportions  of 
the  two  color-difference  components. 

The  phase  of  the  (E**^  —  E,') 
component  is  reversed  after  each 
field.  This  is  the  meaning  of  the  ±. 
sign.  This  process,  known  as  color 


phase  alternation,  allows  the  use  of 
vestigial  sideband  operation  for  the 
color  subcarrier,  as  described  later. 

Phase  Equaliser 

The  relative  phase  of  the  two  sets 
of  sidebands  is  shown  in  Fig.  6, 
near  the  respective  modulator  out¬ 
put  leads.  The  phasors  represent¬ 
ing  the  color  subcarrier  components 
of  Eq.  6  are  shown  in  Fig.  6.  It  is 
evident  that  the  phase  angle  s  of  the 
color  subcarrier  with  respect  to  the 
(E,’'’  —  E,')  component  depends  on 
the  ratio  of  the  two  color-difference 
components,  and  therefore  on  the 
hue  (dominant  wavelength)  of  the 
picture.  The  amplitude  depends  on 
.saturation  (purity)  since  it  is  seen 
to  disappear  on  white.  The  ampli¬ 
tude  depends  also  on  luminance 
since  it  is  seen  to  involve  absolute 
values  of  E,,  E„  and  E^ 

The  complete  color  signal  is  im¬ 
pressed  on  the  phase  equalizer  unit 
who.se  function  is  to  modify  the 
delay  of  the  low-frequency  portion 
of  the  monochrome  signal  with  re-  ) 
spect  to  the  high-frequency  portion  « 
and  the  color  subcarrier  to  insure  ; 
time-coincidence  at  the  second  de-  \ 
tector  of  a  typical  receiver.*  This  • 
is  desirable  because  the  receiver  . 
selectivity  results  in  delaying  high  [ 
modulation  frequencies,  where  the  ^ 
color  subcarrier  is  located,  more 
than  low  frequencies.  The  complete 
color  signal  then  is  applied  to  the  y 
r-f  transmitter  whose  useful  out-  j 
put  is  frequency  limited  in  practical  \ 
receivers  so  that  vestigial  sideband  f 
transmission  of  the  color  subcar-  » 
rier  results  (See  Fig.  2).  I 

Color  Receiver  | 

Figure  7  shows  a  block  diagram  | 
of  a  typical  receiver.  The  complete  f 
color  signal,  monochrome  plus  color  | 
subcarrier,  is  applied  to  the  three  ’ 
grids  of  the  picture  tube.  This  sig¬ 
nal  drives  the  three  grids  equally 
and  produces  a  monochrome  picture 
as  shown  in  Plate  C  on  the  front 
cover.  Some  reduction  of  the  color 
subcarrier  in  the  monochrome 
path  to  the  picture  tube  may  be 
desirable  to  eliminate  color  de- 
.saturation  due  to  picture  tube 
nonlinearity.  This  can  be  accom¬ 
plished  by  a  low-pass  filter  located 
in  this  path. 

The  signal  is  also  applied  to  the 
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FIG.  9 — Warelorm*  (A-H)  which  pro- 
due*  y*llow-whit*  bon  ihown  in  Plate 
E  on  front  cover.  At  (1),  a  Is  the  path 
trovened  in  the  chromoticity  diagram 
in  9oln9  from  white  to  yellow  when 
using  symmetrical  sidebands;  b  and  c 
are  the  paths  when  using  vestigiol 
sidebands 

demodulators  through  a  separate 
path.  A  bandpass  filter  is  inserted 
in  this  circuit  to  attenuate  the  low- 
frequency  monochrome  components 
and  sound  carrier  beats.  The  demod¬ 
ulation  will  be  described  first  as  if 
the  signal  had  double  sidebands. 
Then  the  correction  required  for 
the  vestigial  sideband  transmission 
actujtlly  used  will  be  described. 

The  color  subcarrier  signal,  ap¬ 
plied  to  each  demodulator  consists 
of  two  sets  of  sidebands  as  shown 
in  Fig.  7  (fields  1  and  2)  with  re¬ 
spect  to  the  two  quadrature  carrier 
components.  The  phase  of  one  of 
these  carriers  is  in  the  — 

E/)  direction,  and  the  other  in  the 
—  E,')  direction.  If  the  color 
subcarrier  is  heterodyned  with  a 
signal  having  the  subcarrier  fre¬ 
quency,  and  in  phase  with  the 
(E,''^  —  fc’/)  direction  (sin  <i>t)  the 
result,  after  filtering  r-f  terms,  will 
consist  of  the  (E,^''*  —  E/)  signal 
becau.se  the  sidebands  of  only  that 
signal  can  change  the  magnitude  of 


the  heterodyning  signal  (the  side¬ 
bands  of  the  (Em'''  —  E,')  signal 
cancel  in  the  (Em'''  —  £;/)  direc¬ 
tion).  Likewise  the  (Em'''  —  E,') 
signal  can  be  recovered  by  hetero¬ 
dyning  with  ±  cos  u>t.  If,  however, 
the  heterodyning  signal  has  a  phase 
which  is  other  than  0®  or  90°  with 
respect  to  the  two  color-difference 
components,  the  output  will  be  a 
mixture  of  the  two. 

The  following  analysis  may  help 
to  clarify  this  point.  Assume  that 
the  color  subcarrier  is  being  hereo- 
dyned  by  a  signal  represented  by 
2  sin  (tot  +  «).  Then  the  output 
E,  of  the  demodulator  is 

Eo  =  —  E,')  sin  wt  ± 

Mi(Ek^'''  —  E^')  cos  u(|  2  sin  (wt  0)  (7) 
=  2M\Mt(Es^^'^  —  Ey')  sin  wt  sin  (wt  -t  0) 

±  2Jfif  —  Ey')  cos  wt  sin 

(o,t  f  0)  (8) 

The  following  trigonometric  iden¬ 
tities  apply 

sin  wt  sin  (wt  9)  =  1  '2  cos  9  — 

1/2  .-os  (2wt  -h  9)  (9) 

and  COM  wt  sin  (wt  +  0)  =  1/2  sin  9 
+  1/2  sin  (2wt  -I-  9)  (10) 

Terms  having  2<o  in  Eq.  9  and  10 
are  eliminated  by  the  lowpass  filter 
in  the  demodulator  output.  Hence 


there  remain 

sin  wt  sin  (wt  -|-  9)  =  1  2  cos  9  (9a ' 

cos  wt  sin  (wt  +  9)  =  1/2  sin  9  (10a  i 

substituting,  Eq.  9a  and  Eq.  10a 
in  Eq.  8 

Ey  =  Eh^  ^  -  Ey  ^  COS  9  ± 

.V,  (£«'^T sin  9  (11) 

=  MiMitEs'"'  -  Ey')  if  9  =  0  (12) 

=  ±  Mi(Ek''">  -  Ey')  if  9  =  •H)°  (13) 


From  the  above  derivation  we 


see  that  the  receiver  can  separate 
the  red  and  blue  color  difference 
signals  by  applying  the  signals  to 
two  synchronous  demodulators,  to 
which  is  also  applied  a  reference 
voltage  of  the  proper  phase. 

If  6  equals  neither  0  nor  90  deg, 
that  is,  if  there  is  a  phase  shift  be¬ 
tween  the  color  subcarrier  and  the 
reinserted  reference  signal,  then 
the  modulator  output  will  contain 
terms  from  both  color  difference 
signals  and  color  contamination  re¬ 
sults,  as  shown  by  Eq.  11.  This 
color  contamination  is  greatly  mini¬ 
mized  by  means  of  color  phase  al¬ 
ternation. 

The  (Eo'’'  —  Ey')  video  signal  is 
obtained  from  the  other  two  as 
shown  in  Eq.  2  and  Fig.  7. 

The  three  color-difference  signals 
may  then  be  applied  to  the  respec¬ 
tive  cathodes  of  the  color  picture 
tube.  Since  the  tube  is  operated  by 
the  cathode-grid  voltage,  the  light 
output  of  the  green  gun  is 

Ij  —  —  Ey'  “f*  Ey')^  *  K  Eo 

and  likewi.se  for  the  other  guns. 

Notice  that  all  the  items  of  in¬ 
formation  required  to  define  a  pic¬ 
ture  element  in  luminance  (Ey), 
and  in  chromaticity  (Em'''  —  Ey’', 
E,;''  -  E,’;  Ey’-,  and  E.'''  -  E/) 
are  pre.sent  simultaneously. 

Crosstalk  Due  to  Vestigial 
Sideband 

Vestigial  sideband  modulation 
of  the  color  subcarrier  for  high 
modulation  frequencies  is  brought 


FIG.  10 — 0>cUIo9rami  of  liqnal  applied  to  red  electron  qun  when  reproducing 
yeilow-white  bars  oi  Plate  E.  front  cover 
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about  by  the  necessity  of  transmit¬ 
ting  and  receiving  the  complete 
signal  within  a  band  of  not  more 
than  4.5  me.  The  use  of  single-side¬ 
band  modulation,  as  contrasted 
with  vestigial  sideband,  results  in 
the  division  of  the  power  equally 
between  amplitude  and  phase  mod¬ 
ulation  for  these  modulation  fre¬ 
quencies. 

Stated  in  another  way,  single¬ 
sideband  transmission  results  in 
two  sets  of  equal  sidebands,  one  set 
being  in  phase  and  the  other  set  in 
quadrature  with  the  carrier.  This 
is  shown  in  Fig.  8. 

F'iq.  8A1  represents  a  carrier  co,. 
having  a  lower  sideband  <o,,  of  fre¬ 
quency  (u)„  —  u>,.).  Fig.  8A2  repre- 
.sents  the  .same  signal  except  that 
an  upper  sideband  +to,  having 
half  the  amplitude  of  the  lower 
sideband,  has  been  added  symmet¬ 
rically  about  the  carrier.  However, 
another  signal  —u>,  e<iual  and  op¬ 
posite  in  phase  to  +u>,  has  also 
been  added.  This  leaves  the  signal 
of  Fig.  8A2  identical  with  that  of 
Fig.  8A1. 

The  sidebands  of  F'ig.  8A2  can 
now  be  distributed,  as  shown  in 
Fig.  8AS  and  8A4  to  represent 
modulation  in  phase  (  +  <o,  and 

—  u>,)  and  in  quadrature  (+u>,  and 

—  (i),)  with  the  carrier.  Thus  to  red 
color  difference  signal,  amplitude- 
modulating  a  carrier  by  means  of 
double  sidebands,  will,  on  losing  one 
sideband,  have  part  of  its  energy 
transferred  to  a  component  in  quad¬ 
rature  with  the  carrier,  which  will 
then  appear  as  a  spurious  signal 
registering  in  the  blue  color  differ¬ 
ence  channel. 

Since  observers  are  quite  critical 
of  the  hue  of  the  colors  in  large 
areas  in  reproduced  pictures  (faces, 
for  instance),  it  is  highly  desirable 
that  the  sidebands  for  low  modula¬ 
tion  frequencies  (say  up  to  0.4  me) 
of  the  components  of  the  color  sub¬ 
carrier  be  transmitted  by  vestigial 
rather  than  true  single-sideband 
transmission.  The  slope  of  the 
overall  passband  in  the  region  of 
the  color  subcarrier  should  be 
gradual  enough  to  change  from  es¬ 
sentially  zero  to  maximum  trans¬ 
mission  in  about  0.8-mc  bandwidth. 
This  minimizes  the  color  crosstalk 
in  large  area  color  which  other¬ 
wise  could  occur  as  shown  in  Fig. 


8A  by  using  single-sideband  trans¬ 
mission  of  the  color  subcarrier. 

Co/or  Phase  Alternation*-*^ 

It  is  desirable  to  use  a  high  fre¬ 
quency  for  the  color  subcarrier  to 
reduce  its  visibility  in  black-and- 
white  receivers.  This  limits  the 
frequency  range  over  which  upper- 
sideband  transmission  may  be  used 
for  the  color  subcarrier  compo¬ 
nents.  However,  the  lower  sidebands 
may  extend  for  a  considerable 
range,  one  or  two  megacycles  below 
the  color  subcarrier.  These  unequal 
sidebands  result  in  crosstalk  of 
each  component  of  the  color  sub¬ 
carrier  to  the  other  one,  as  dis- 
cu.ssed  in  the  previous  section.  While 
this  crosstalk  cannot  be  eliminated 


FIG.  11 — Tmi  Mt-up  (A)  for  moruuring 
annoyanco  of  lumincmco  noiao  vs  color 
DoiM.  VoUago  Iluciuation*  and  corre¬ 
sponding  brighhiMs  fluctuations  in  con. 
stant-luminancs  transmission  are  shown 
at  (B) 


in  the  electrical  signals,  it  may  be 
effectively  neutralized  at  the  eye  by 
reversing  the  phase  rotation  of  the 
color  subcarrier  components  after 
every  field  at  the  transmitter,  and 
simultaneously  making  the  corre¬ 
sponding  change  in  the  receiver 
demodulators. 

In  this  process,  called  color  phase 
alternation,  the  quadrature  compo¬ 
nent  which  results  in  an  excess  of 
blue  (or  red)  in  one  field  also  re¬ 
sults  in  a  deficiency  of  blue  (or  red) 
in  the  next  field.  This  alternation 
between  excess  and  deficiency  oc¬ 
curs  on  adjacent  lines  in  the  pic¬ 


ture  and  averages  out  because  the 
eye  cannot  see  color  in  fine  detail. 

The  process  is  demonstrated  in 
Plate  E  on  the  front  cover  which 
shows  a  yellow  stripe  followed  by 
white  and  a  return  to  yellow.  The 
stripe  shown  at  the  top  was  ob¬ 
tained  with  double-sideband  trans¬ 
mission  and  shows  no  contamina¬ 
tion. 

A  voltage-time  diagram  is  given 
in  Fig.  9  for  different  parts  of  the 
receiver  when  receiving  this  stripe. 
Figure  9A  shows  the  time-space 
distribution  of  the  stripe.  The  lu¬ 
minance  signal  E/  applied  equally 
to  the  grids  of  the  three  guns  is 
shown  in  Fig.  9B.  Its  amplitude  is 
found  by  substituting  Eg  =  E,  =  1 
and  E,  =  0  (for  the  yellow  re¬ 
gion)  and  Eg  =  Eg  —  E,  =  \  (for 
the  white  region)  in  Eq.  5.  The 
value  of  E,’  is  equal  to  0.59  + 
0.30  =  0.89  for  yellow  and  0.59  + 
0.30  +  0.11  =  1.0  for  white. 

Figure  9C  .shows  the  amplitude 
of  the  red  and  green  color  differ¬ 
ence  signals.  This  is  {Eg''  —  E,')\ 
=  1.0  -  0.89  =  0.11  =  {Eg'’'  -H 
E,')  for  the  yellow  area  and 
{Eg'’'  -  E,’)  =  1.0  -  1.0  =  0  =1 
{Eg'’'  —  E,’)  for  the  white  areas.' 
Figure  9D  shows  the  amplitude  of 
the  blue  color  difference  signal.  It; 
is  equal  to  Eg''  —  E,’  =  0  —  0.89 
—0.89  for  the  yellow  areas  and. 
1.0  —  1.0  =  0  for  the  white  area. ) 

Figure  9E  shows  the  total  color  : 
signals  applied  to  the  red  and  green  : 
guns.  It  is  made  up  of  the  sum  of  J 
the  signals  of  Fig.  9B  and  9C  and  j 
is  constant  at  unity.  Figure  9F5 
shows  the  signal  applied  to  the  blue  i 
gun.  It  is  equal  to  zero  during  ^ 
the  yellow  stripe  and  to  unity  for| 
the  white  area  (because  Eg  =  Eg  =|' 
Eg  =  1  for  white).  ' 

When  the  picture  is  transmitted; 
by  vestigial  sidebands,  as  is  the| 
case  for  the  second  row  of  Plate! 
E,  the  signal  cannot  go  directly 
from  yellow  to  white  and  back  to 
yellow.  Instead,  the  color  subcar¬ 
rier  undergoes  a  pha.se  shift  for 
one  transition  and  an  opposite 
phase  shift  for  the  other  transition. 
Stated  in  other  words,  the  red  and 
blue  color  difference  components 
of  the  subcarrier  produce  crosstalk 
on  each  other,  and  excite  the  red 
and  green  guns,  as  shown  in  Fig. 
9G  and  9H.  The  crosstalk  intro¬ 
duced  at  the  blue  gun  has  negligible 
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effect  in  this  case.  The  shift  in  hue 
can  be  understood  by  referring  to 
Fig.  91  which  plots  the  hue  shift 
on  the  CIE  chromaticity  diagram. 

This  hue  shift  is  seen,  in  the  second 
row  of  Plate  E,  at  the  edge  between 
yellow  and  white,  which  is  contami¬ 
nated  with  orange,  and  at  the  edge 
between  white  and  yellow  which  is 
contaminated  by  green.  There  is  no 
color  shift  in  the  main  yellow  areas 
because  these  require  only  low  fre¬ 
quencies  which  are  transmitted 
with  nearly  .symmetrical  sidebands. 

The  third  row  of  Plate  E  was  ob¬ 
tained  for  the  same  condition  as 
those  of  the  second  row  except  that 
the  pha.se  of  the  red  color  difference 
component  of  the  subcarrier  was 
reversed.  The  contamination  at  the 
edges  are  opposite  in  sequence  to 
those  in  the  second  row  of  Plate  E. 

In  the  fourth  row  of  Plate  E,  the 
red  color  difference  signal  leads 
and  lags  the  blue  color  difference 
signal  on  alternate  fields  so  that 
adjacent  lines  in  the  picture  have 
opposite  color  contamination  with  which  shows,  for  values  of  »  close 
resultant  visual  cancellation.  to  zero,  that  .some  red  color  differ- 

_  ence  signal  is  added  to  the  blue 

Red-Gun  Signal  difference  signal  if  only  the 

i  Figure  10  is  an  oscillogram  of  the  plus  or  the  minus  sign  is  used. 

waveform  of  the  voltage  applied  to  Likewi.se  .some  blue  color  difference 

3  the  red  gun  when  transmitting  signal  is  added  to  the  red  color  dif- 

Plate  E.  The  signal  labeled  (1)  in  ference  signal  for  values  of  »  clo.se 

'  Fig.  10  corresponds  to  the  top  row  to  90  deg.  This  equation  also  shows 

I  and  was  transmitted  with  symmet-  the  means  of  cancelling  this  cross- 

I  rical  sidebands.  No  crosstalk  is  ap-  talk. 

^  parent.  The  signals  labeled  (2)  The  output  of  the  blue  color  dif- 
and  (3)  were  obtained  when  trans-  ference  demodulator  is  alternately 

I  mitting  the  second  and  third  row  rai.sed  and  lowered  on  successive 

^  of  Plate  E  respectively.  These  sig-  fields  by  an  amount  equal  to  M, 

nals  are  seen  to  be  contaminated  (F,*'’  —  E,')  sin  ».  The  equivalent, 

i  by  an  excess  of  red,  followed  by  of  course,  occurs  in  the  output  of 

a  deficiency,  at  the  edges  for  one  the  red  color  difference  demodu- 

signal  and  with  an  opposite  contam-  lator.  Since  this  occurs  on  alter- 

ination  for  the  other  signal.  The  nate  fields,  and,  therefore,  on  adja- 

signal  labeled  (4)  was  photo-  cent  lines  in  the  picture,  the  effect 

graphed  when  transmitting  sewral  cancels  out. 

fields  corresponding  alternately  to  Plates  A  and  B  on  the  front 
-  signals  (2)  and  (3)  of  the  fourth  cover  illustrate  this  cancellation, 

row  of  Plate  E.  The  contaminations  Plate  A  was  obtained  with  color 

of  opposite  polarity  are  clearly  .seen,  pha.se  alternation  and  20  deg  mis- 

phasing  of  the  receiver  reference 
Cancellation  in  Large  Color  .signal.  No  difference  in  color  val- 

ii<»a  ho  nKuarvoH  vianallir  r»n 


FIG.  12 — Visible  efiect  of  c*w  inlerierence  when  usinq  constcmt-amplitude  transmis¬ 
sion.  Annoyance  oi  bars  is  reduced  about  8  db  with  constant  luminance  transmission 


the  CIE  chromaticity  diagram;  the 
cup  is  too  blue  and  the  fruit  ap¬ 
pears  less  ripe  than  in  Plate  A. 
The  right-hand  picture  of  Plate  B 
shows  a  shift  in  the  opposite  direc¬ 
tion  ;  the  cup  is  too  green  and  the 
fruit  is  more  ripe.  This  is  one 
case  where  two  wrongs  do  make  a 
right! 

The  large  tolerance  to  pha.se  error 
and  the  ability  to  use  vestigial  side¬ 
bands,  made  possible  by  color  phase 
alternation,  ea.ses  the  design  of  in¬ 
termediate-frequency  amplifiers  be- 
cau.se  less  attention  need  be  paid 
to  the  flatness  of  the  amplitude  and 
delay  characteristics  in  the  vicinity 
of  the  color  subcarrier  frequency. 

Color  rs  Luminance  Fluctuations 

Studies  of  flicker  using  lights 
having  different  colors  show  that 
the  eye  is  less  sensitive  to  chroma¬ 
ticity  than  to  luminance  fluctua¬ 
tions.  This  suggests  that  the 
conversion  of  noise  and  other 
perturbations  from  luminance  to 
color,  wherever  possible,  might  re¬ 
sult  in  a  reduction  of  their  visibil¬ 
ity'". 

To  determine  the  relative  annoy¬ 
ance  value,  the  apparatus  shown  in 
Fig.  11 A  was  set  up.  The  back¬ 
ground  controls  of  the  green  and 
red  tubes  were  adjusted  to  give  a 
flat  bright  yellow  field.  The  yellow 
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color  was  adjusted  so  that  the  addi¬ 
tion  of  a  suitable  blue  would  give  a 
reasonable  white.  Then  opposite- 
polarity  noise  was  applied  to  the 
two  picture  tubes.  Upon  adjusting 
the  amplitude  of  the  noise  applied 
to  the  green  channel,  the  normal  ob¬ 
server  would  find  a  critical  balance 
point  at  which  the  annoyance  value 
of  the  noise  was  reduced.  This  cor¬ 
responded  to  constant  luminance 
conditions  as  shown  in  Fig.  IIB. 

Similar-polarity  noise  at  reduced 
amplitude  was  then  applied,  by 
throwing  the  double-throw  switch, 
and  the  observer  was  requested  to 
adjust  for  substantially  the  same 
annoyance  value  as  that  obtained 
under  the  constant  luminance  con¬ 
ditions. 

Data  from  a  small  group  of 
ob.servers  indicated  that  about  8 
db  more  noise  could  be  tolerated  for 
the  same  degree  of  annoyance  when 
the  noise  had  only  chromaticity 
fluctuations. 

Constant  Luminance 
Transmission 

The  monochrome  channel  of  a 
color  receiver  is  no  more  subject  to 
noise  or  interference  than  a  mono¬ 
chrome  receiver  of  the  same  reso¬ 
lution.  However,  these  perturba¬ 
tions  may  affect  the  color  channel 
to  an  appreciable  extent  unless  suit¬ 
able  precautions  are  taken".  The 
demodulators  heterodyne  interfer¬ 
ence,  noise,  and  components  from 
the  luminance  signal,  whose  fre¬ 
quency  is  close  to  that  of  the  sub¬ 
carrier,  to  a  lower  frequency  where 
it  becomes  coarser  and  more  visible. 

Figure  12  shows  the  effect  of  c-w 
interference,  whose  frequency  is 
500  kc  lower  than  the  subcarrier,  in 
a  receiver  built  for  an  earlier 
version  of  the  color  signal.  In  that 
version,  an  appreciable  part  of  the 
luminance  was  supplied  by  the  color 
channel. 

This  receiver  made  use  of 
three  demodulators,  having  equal 
gains  and  heterodyned  by  three 
equal  voltages  120  deg  apart.  The 
500-kc  luminance  beat  note  is 
clearly  visible  in  Fig.  12.  This  beat 
note  varies  the  luminance  and  chro¬ 
maticity. 

Since  the  outputs  of  the  three 
demodulators  are  equal  in  ampli¬ 
tude  and  differ  by  120  deg  in  phase, 
the  total  intensity  coming  from  the 


picture  tube  should  cancel.  This 
would  be  the  case  were  it  not  for 
the  fact  that  the  eye  is  more  sensi¬ 
tive  to  green  than  to  red,  and  is 
least  sensitive  to  blue.  The  result 
is  that  variations  of  equal  intensi¬ 
ties  in  green,  red,  and  blue  result  in 
unequal  sensations  when  combined 
by  the  eye,  and  therefore  there  is 
no  cancellation.  This  is  made 
clearer  by  reference  to  Fig.  13 
which  shows  how  the  three  guns 
of  the  picture  tube  are  excited  by 
the  beat  note  as  a  function  of  time. 
The  lower  part  of  this  figure  shows 
how  this  fluctuation  in  time  is 
translated  to  one  in  space  as  the 
electron  beam  scans.  It  also  shows 
the  unequal  sen.sations  of  bright¬ 
ness  evoked  from  green,  red,  and 
blue  when  equally  excited.  Finally 
it  shows  the  total  brightness  fluctu¬ 
ation  which  appears  in  Fig.  12. 
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The  visibility  of  the  interference 
can  be  greatly  reduced  by  so  pro¬ 
portioning  the  signal  that  the  com¬ 
bined  outputs  of  the  demodulators 
result  in  no  brightness  fluctuation. 
When  this  is  done,  the  beat  note 
is  one  of  chromaticity  only  and  is 
greatly  reduced  in  visibility.  It  is 
for  this  reason  that  the  complete 
color  signal  is  transmitted  in  such  a 
manner  that  the  monochrome  sig¬ 
nal  supplies  all  the  luminance  in¬ 
formation  while  the  color  subcar¬ 
rier  supplies  only  variations  in 
chromaticity. 

Plate  A,  the  complete  color  pic¬ 
ture,  is  made  up  by  adding  the  elec¬ 
trical  signals  which  produced  Plate 
C  to  those  which  produced  plate  D. 
Plate  C  is  obtained  when  only  the 


monochrome  channel  is  operative. 

It  contains  all  the  geometric  defini¬ 
tion  present  in  Plate  A.  Plate  D  is 
produced  when  only  the  color-differ¬ 
ence  channel  functions,  and  is  re¬ 
sponsible  for  all  the  color  in  Plate  A. 

Advantages  of  NTSC 
Specifications 

Examination  of  Plate  A  shows 
that  a  system  using  these  specifica¬ 
tions  is  capable  of  producing  color 
television  pictures  with  the  full 
resolution  of  which  present  day 
monochrome  television  is  capable. 

In  addition  it  can  transmit  all  the 
color  information  that  the  eye  can 
resolve.  This  transmission  takes 
place  within  the  bandwidth  now 
allotted  to  black  and  white  tele¬ 
vision. 

Existing  6-mc  monochrome  chan¬ 
nels  are,  therefore,  adequate  for 
color.  Transmitters  can  readily  be 
converted  to  color  transmission. 
This  color  transmission  can  be  re¬ 
ceived,  as  a  monochrome  picture,  on 
any  existing  black  and  white  re¬ 
ceiver  without  altering  the  receiver  . 
in  the  slightest  degree.  Likewise! 
monochrome  transmissions  can  be  i 
received  on  color  receivers.  This  ; 
has  been  accomplished  by  designing  | 
the  system  to  take  into  account  the  1 
properties  of  the  viewer’s  eye,  \ 
which  is  the  actual  terminal  equip-  ? 
ment  of  the  system.  \ 
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Specification  for  field  testing  is  a  compromise  that  takes  account  of  existing  black  and 
white  transmitter  and  receiver  characteristics.  Its  parameters  can  easily  be  varied  some¬ 
what  as  test  proceeds 


A  CONTINUOUS  oscillation  wave  of 
,  stable  phase  is  required  at  the 
subcarrier  frequency  at  the  receiver 
by  the  NTSC  color  television  speci¬ 
fications.  This  is  necessary  to  per¬ 
form  the  function  of  demodulation 
of  the  color  information  contained 
in  the  sidebands  of  the  color  sub¬ 
carrier.  The  purpose  of  the  color 
synchronizing  signal  is  to  provide 
information  to  lock  the  receiver 
local  subcarrier  frequency  oscilla¬ 
tion  generator  to  a  proper  refer¬ 
ence. 

The  color  information  during  the 
picture  interval  is  transmitted  as  a 
variable  phase  and  variable  ampli¬ 
tude  signal  of  the  suppressed-car- 
rier  type.  Broadly  speaking,  the 
hue  may  be  thought  of  as  being 
represented  by  the  phase  of  the 
wave  while  the  saturation  data  is 
transmitted  by  the  amplitude  of  the 
wave.  The  amplitude  is  chosen  to 
be  zero  for  the  reference  white  of 
the  system  and  since  the  carrier 
itself  is  suppressed,  it  will  be  found 
that  neither  the  subcarrier  nor  any 
of  its  sidebands  are  transmitted 
during  the  picture  interval  when 
shades  of  gray  corresponding  to 
different  levels  of  luminosity  of 
white  are  being  dealt  with. 

It  is  thus  apparent  that  no  u.se 
can  be  made  of  the  color  informa¬ 
tion  itself  to  synchronize  the  re¬ 
ceiver  oscillator,  and  that  in  fact. 

Presented  «t  the  IRE^RTMA  Radio  Pall 
Meetinf?,  Toronto,  Oct.  1951 


By  R.  B.  DOME 

Klectrical  Consultant 
General  Electric  Co. 
Syracuse,  S.  Y. 


FIG.  1 — Ah«rnotiv«  positions  of  colorsync 
burst  signal  •xplainod  in  the  toxt 


a  synchronizing  signal  separate  and 
distinct  from  the  picture  signal 
must  be  employed.  Since  picture 
transmission  occupies  all  of  the 
time  available  except  that  of  the 
blanking  intervals,  it  is  necessary 
to  transmit  the  color  subcarrier 
synchronizing  information  during 
the  blanking  intervals. 

Several  proposals  for  synchroniz¬ 
ing  signal  positions  in  the  blanking 
interval  were  made  before  NTSC 
Panel  14.  All  proposals  chose  the 
subcarrier  frequency  itself  for  the 
oscillation  period  of  the  synchroniz¬ 
ing  signal  rather  than  a  submul¬ 
tiple  of  the  color  subcarrier  fre¬ 
quency  such  as  one-half  or  one-third 
of  the  color  subcarrier  frequency. 

Choice  of  Subcarrier 

The  reasoning  behind  this  de¬ 
cision  was  that  the  phase  relation¬ 
ship  between  the  synchronizing  sig¬ 
nal  and  the  color  subcarrier  during 
the  picture  interval  would  not  tol¬ 
erate  the  phase  variation  that 
might  exist  between  them  as  the  re¬ 
ceiver  tuning  changed  either  as  the 
result  of  drift  in  the  first-detector 
oscillator  frequency  or  as  the  result 
of  manual  manipulation  of  the  tun¬ 
ing  controls.  In  a  receiver  having 
uniform  time  delay  throughout  the 
video  spectrum  this  would  not  mat¬ 
ter,  but  practical  receivers  have 
some  nonuniformity  in  time  delay, 
particularly  in  the  vicinity  of  cutoff 
where  the  color  subcarrier  is  lo¬ 


cated.  It  should  be  pointed  out  that 
the  phase  of  the  local  oscillations 
mu.st  agree  with  the  color  subcar¬ 
rier  information  to  within  some 
±5  to  10  degrees  if  hues  are  to  be 
reproduced  satisfactorily. 

Another  point  of  agreement  in  all 
proposals  was  that  synchronizing 
data  should  be  transmitted  during 
every  horizontal  blanking  interval 
of  every  picture  field  but  not  neces- 
.sarily  during  all  of  the  vertical 
blanking  period. 

It  was  agreed  that  synchroniz¬ 
ing  information  must  not  be  per¬ 
mitted  to  occupy  any  of  the 
amplitude  range  of  the  com¬ 
posite  television  signal  presently 
reserved  for  picture  transmission, 
which  means  that  color  synchroniz¬ 
ing  signals  must  be  kept  above  the 
black  level  of  the  picture  part  of  the 
signal.  If  this  were  not  done,  those 
sets  already  in  the  hands  of  the 
public,  particularly  those  receivers 
not  having  horizontal  blanking  sig¬ 
nals  added  to  the  picture  tube, 
would  show  undesirable  spurious 
picture-tube  light  output  on  retrace 
and  hence  would  not  provide  a  satis¬ 
factory  working  condition. 

Another  point  of  agreement  was 
that  the  synchronizing  signal  must 
not  impair  the  operation  of  syn¬ 
chronizing  .systems  employed  in  the 
monochrome  receivers  already  in 
the  hands  of  the  public.  This  latter 
decision  is  basic  to  the  precept  of 
compatibility. 

With  these  points  having  been 
agreed  upon,  the  Panel  considered 
.several  possible  positions  for  the 
color  synchronizing  signal  within 
the  horizontal  blanking  interval. 
Some  of  these  positions  are  shown 
in  Fig.  1. 

Figure  lA  shows  the  subcarrier 
color  synchronizing  signal  posi¬ 
tioned  on  top  of  the  normal  hori¬ 
zontal  synchronizing  pulse.  This 
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method  has  the  advantage  of  per¬ 
mitting  a  fairly  long  train  of  sub¬ 
carrier  frequency  to  be  transmitted 
and  also  it  keeps  the  back-porch 
clear  of  signals  so  that  clamping  is 
in  no  way  interfered  with.  It  has 
the  disadvantage  that  the  peak 
power  of  the  transmitter  must  be 
increased  to  accommodate  the  in¬ 
creased  overall  signal  amplitude. 

At  Fig.  IB  is  shown  the  train  of 
subcarrier  frequency  occupying  a 
position  on  the  back  porch  immedi¬ 
ately  following  the  horizontal  syn¬ 
chronizing  pulse.  This  method  has 
the  advantage  of  permitting  maxi¬ 
mum  of  back-back  porch  for  any  of 
the  methods  where  the  color  syn¬ 
chronizing  signal  is  not  located  on 
top  of  the  horizontal  synchronizing 
pul.se.  It  has  the  possible  disad¬ 
vantage  that  transmitter  clamps 
may  be  confused  by  such  a  signal  so 
as  to  give  faulty  clamping.  This  is 
particularly  true  for  those  clamp¬ 
ing  systems  utilizing  the  trailing 
edge  of  the  horizontal  pulse  for 
triggering  the  clamping  pulse.  This 
method,  however,  is  worthy  of  some 
additional  study. 

Figure  1C  shows  the  color  syn¬ 
chronizing  signal  shifted  to  the 
right  by  the  maximum  possible 
amount  so  that  no  back-back  porch 
remains.  This  method  results  in 
the  maximum  length  of  gap  be¬ 
tween  the  horizontal  synchronizing 
pulse  and  the  color  synchronizing 
pulse.  It  has  the  advantage  of  per¬ 
mitting  the  maximum  time  for 
tran.smitter  clamping  following  the 
ce.s.sation  of  the  horizontal  pulse  but 
has  the  disadvantage  in  the  receiver 
of  allowing  for  no  back-back  porch 
so  that  any  slightly  erratic  receiver 
gating  might  result  in  passing  part 
of  the  picture  information  into  the 
synchronizing  channel. 

At  Fig.  ID  is  shown  a  method 
intermediate  between  the  second 
two  methods.  Here  the  color  syn¬ 
chronizing  pulse  is  positioned  on 
the  back  porch  with  adequate  allow¬ 
ance  for  a  back-back  porch  but  with 
a  somewhat  reduced  gap  between 
horizontal  synchronizing  pulse  and 
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color  synchronizing  pulse.  It  was 
generally  believed,  however,  that 
the  gap  would  be  adequate  for 
transmitter  clamping  and  it  is  this 
form  of  color  synchronizing  puKse 
that  was  formally  recommended  for 
the  initial  field  tests. 

Figure  2  shows  this  recom¬ 
mended  synchronizing  pulse  in 
greater  detail  and  includes  di¬ 
mensions  and  tolerances.  This  pulse 
is  shown  in  the  form  that  it  may  be 
observed  at  the  point  where  it  is 
generated  and  not  how  it  would  ap¬ 
pear  after  passing  through  band¬ 
width-limited  circuits.  The  burst 
of  color  subcarrier  frequency  has  a 
duration  of  some  10  cycles. 

Omission  of  Bursts 

Some  discussion  arose  concerning 
the  omission  of  bursts  in  the  equal¬ 
izing  pulse  and  vertical  pulse 
periods,  but  it  was  decided  to  omit 
the  bursts  during  these  intervals 
for  initial  field  testing  but  to  add 
them  later  if  necessary. 

The  bursts  may  be  utilized  in  the 
receiver  in  any  of  a  number  of  ways 
to  obtain  a  continuously  running 
oscillation  at  the  subcarrier  fre- 


1.  Th*  bunt  iraquancy  shall  ba 
3.89812S  me  ±  0.001%  with  a  maxi¬ 
mum  rata  of  chooqa  oi  iiaquancy 
not  to  axcaad  cycla  par  sacond 
par  sacond.  Tho  horlsontal  sconninq 
iraquoncT  shall  ba  2/49S  timas  tha 
bunt  iraquancy.  Bunt  iollows  aach 
horlsontal  pulso  but  is  omlttad  iol- 
lowinq  tha  aqualiainq  pulsas  and 
durinq  tha  broad  aarticol  pulsas. 

2.  Vartlcol  blonkinq  0.07  to  0.09  V 


FIG.  2 — Warsiarm  cbaractsristics  racom- 
msndod  lor  tiald  tast 


quency  for  the  purposes  of  syn¬ 
chronous  detection  of  the  color  in¬ 
formation. 

A  preliminary  analysis  has  been 
made  of  the  requirements  of  the 
continuous  wave  insofar  as  phase 
stability  is  concerned  and  it  was 
found  that  the  energy  contained  in 
the  burst  appeared  to  be  sufficient 
to  provide  a  degree  of  accuracy 
so  that  horizontal  scanning  syn¬ 
chronizing  stability  and  color  data 
would  be  provided  with  about  the 
same  degree  of  immunity  from  dis¬ 
turbances  arising  from  the  pres¬ 
ence  of  random  noise  along  with  the 
signal. 

One  other  matter  with  which 
Panel  14  is  concerned  is  that  of  the 
question  as  to  whether  or  not  there 
was  a  sufficient  amount  of  informa¬ 
tion  present  in  the  standard  tele¬ 
vision  waveform  to  distinguish 
clearly  between  odd  and  even  fields 
so  that  a  synchronizing  pulse  to 
identify  the  respective  fields  could 
be  derived  at  the  receiver,  especi¬ 
ally  in  the  presence  of  noise.  The 
existing  information  in  the  wave¬ 
form  is  the  timing  of  horizontal 
pulses  with  respect  to  the  vertical 
pul.ses.  On  one  field  the  horizontal 
pulses  are  coincident  with  the  lead¬ 
ing  edges  of  the  odd-numbered 
blocks  of  the  six  blocks  of  the  ser¬ 
rated  vertical  pulse.  On  the  next 
field  the  horizontal  pulses  are  so 
phased  that  these  pulses  are  coin¬ 
cident  with  the  leading  edges  of  the 
even-numbered  blocks  of  the  six 
blocks  of  the  serrated  vertical  pulse. 

Suggestions  were  made  regard¬ 
ing  the  inclusion  of  additional  field¬ 
sensing  synchronizing  pulses  so  as 
to  provide  more  positive  field  recog¬ 
nition  at  the  receiver.  However, 
for  the  present,  it  has  been  decided 
to  begin  field  testing  without  such 
additional  signals.  Meanwhile  a 
subcommittee  of  Panel  14  has  been 
set  up  to  make  a  study  of  this 
particular  problem. 
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Viscosity  indication  directly  on  a  meter  with  range  from  0.1  to  100,000  and  accuracy 
within  —  five  percent  are  provided.  Indefinitely  large  volumes  down  to  0..5  milliliter  can 
be  handled  as  long  as  a  thin  flat  plate  can  he  immersed  in  the  liquid 


VISCOUS  damping  exerted  by  a 
liquid  on  a  flat  plate  oscillat¬ 
ing  in  the  liquid  is  measured  by  an 
electromechanical  transducer  in  the 
viscometer  to  be  described. 

A  thin,  flat  plate  oscillating  in  its 
own  plane  and  immersed  in  a  vis¬ 
cous  liquid  sets  up  shear  waves  in 
the  liquid.  The  liquid  exerts  a  re¬ 
tarding  force  against  the  motion 
of  the  plate.'  This  force  comprises 
a  resistive  component  which  damps 
the  motion  and  a  reactive  compo¬ 
nent  which  adds  to  the  effective 
mass  of  the  vibrating  plate. 

Foth  the  resistive  and  reactive 
components  are  approximately  pro¬ 
portional  to  where  f  is  the 

frequency  of  vibration,  is  the  co¬ 
efficient  of  viscosity  and  p  is  the 
density  of  the  liquid.  If  the  damping 
force  acting  on  the  plate  can  be 
measured,  the  value  of  up  can  be 
deduced.  This  has  been  accom¬ 
plished  in  the  vibrating-plate  vis¬ 
cometer  by  coupling  the  plate  to  a 
resonant  mechanical  system  and 
comparing  the  amplitudes  of  vibra¬ 
tion  with  and  without  the  liquid 
damping  while  maintaining  a  con¬ 
stant  driving  force.  Since  the  sys¬ 
tem  is  always  operated  at  resonance, 
only  the  resistive  component  of  the 
liquid  loading  need  be  considered. 

Vibrating  System 

The  vibrating  plate  is  made  of 
.stainless  steel  or  other  suitable  ma¬ 
terial  0.010-in.  thick.  It  is  essen¬ 
tially  circular  in  shape,  having  a 
diameter  of  0.200  in.,  and  is 
mounted  by  means  of  a  clamping 
block  on  the  free  end  of  a  flat 
steel  reed  which  is  rigidly  clamped 
at  the  opposite  end.  The  reed  is 
0.010-in.  thick,  0.200-in.  wide  and 
0.875-in.  long.  It  is  set  into  vibra¬ 
tion  by  an  electromagnetic  driving 
system  of  which  it  forms  a  part. 
The  remainder  of  the  driving  sys- 


Complete  eyetem  oi  the  Tibratlnq-plote  viecometer 


tern  comprises  an  L-shaped  pole 
piece  carrying  a  coil  form  and  coil, 
an  air  gap  between  the  pole  piece 
and  the  free  end  of  the  reed  and  a 
steel  block  on  which  both  the  reed 
and  the  pole  piece  are  supported. 
Vibratory  motion  of  the  reed  causes 
the  plate  to  execute  linear  oscilla¬ 
tions  in  its  own  plane. 

A  ceramic  barium-titanate  block 
is  mounted  on  each  aide  of  the  steel 
reed  for  the  purpose  of  measuring 
the  amplitude  of  vibration  of  the 
reed.  The  rather  remarkable  elec¬ 
trical  properties  of  barium  tita- 
nate”  and  its  use  in  mechanoelec- 
trical  transducers*’’  have  been 
discussed  at  length  elsewhere.  It  is 
sufficient  to  say  that  motion  of  the 
reed  causes  a  flexing  of  the  barium 
titanate  which,  in  turn,  generates  a 
piezoelectric  voltage  at  electrodes 
on  the  surface  of  the  barium  tita¬ 
nate.  This  voltage  is  proportional 
to  the  amplitude  of  vibration. 

While  a  vibrating  system  of  this 
type  has  a  theoretically  infinite 
number  of  resonances  or  modes  of 


vibration,  only  the  two  lowest  modes 
were  found  to  be  useful  for  the  vis¬ 
cometer.  The  lower  of  these  two 
resonances  occurred  in  the  neigh¬ 
borhood  of  80  cycles,  and  the  higher 
near  800  cycles.  The  80-cycle  res¬ 
onance  gave  slightly  greater  sensi¬ 
tivity  but  the  low-frequency  vibra¬ 
tions  were  transmitted  throughout 
the  supporting  structure  of  the  vis¬ 
cometer  so  that  the  internal  me¬ 
chanical  damping,  and  hence  the 
amplitude  of  vibration  of  the  reed, 
was  influenced  by  the  manner  and 
the  location  in  which  the  instru¬ 
ment  was  held.  This  made  it  diffi¬ 
cult  to  secure  completely  reproduc¬ 
ible  measurements  of  viscosity. 
Troubles  of  this  sort  were  not  seri¬ 
ous  at  800  cycles,  so  the  higher  res¬ 
onance  was  chosen  for  the  design  of 
the  present  device. 

Several  electrical  accessories  are 
necessary  for  the  operation  of  the 
vibrating-plate  viscometer.  These 
include  a  d-c  source  for  polarization 
of  the  electromagnetic  driving  sys¬ 
tem;  an  a-c  source  variable  in  fre- 
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Viscometei 


quency  in  the  neighborhood  of  800  The  sinusoidal  voltage  generated 
cycles  for  driving  the  vibrating  sys-  by  the  barium  titanate  as  a  result 
tem  and  a  vtvm  for  measuring  the  of  vibration  of  the  reed  is  ampli- 
voltage  generated  by  the  barium-  fied  by  the  preamplifier  stage,  W 
titanate  blocks.  The  a-c  must  be  The  voltage  is  further  amplified 


FIG.  1 — Circuit  diagram  of  tha  •Uctromochonical  Tiscomatar 
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variable  in  frequency  because  the 
resonant  frequency  is  slightly  dif¬ 
ferent  for  different  liquids,  depend¬ 
ing  on  the  value  of  iip,  and  the 
system  must  always  be  operated  at 
resonance. 

Circuit  Operation 

Since  it  would  be  inconvenient 
to  manually  adjust  the  frequency 
each  time  a  viscosity  measurement 
is  made,  a  circuit  has  been  devised 
which  automatically  drives  the 


and  also  converted  into  square 
waves  by  the  stages  of  Vi  and  V^. 
When  the  square-wave  alternating 
voltage  is  applied  to  the  grid  of 
the  cathode  current  of  this  tube  con¬ 
sists  of  a  direct  current  upon  which 
a  square-wave  alternating  current 
is  superimposed. 

The  coil  of  the  electromagnetic 
driving  system  is  connected  in  the 
cathode  circuit  of  so  the  direct 
current  is  the  polarizing  current 
and  the  alternating  current  is  the 


Prob*  unit  with  outer  com  romorod 


tem  is  piezoelectric,  the  driving  cur¬ 
rent  in  the  coil  and  the  voltage 
generated  by  the  barium  titanate 
are  90  degrees  out  of  phase  at  the 
resonance  of  the  vibrating  system. 
To  have  the  frequency  of  oscillation 
coincide  with  the  resonant  fre¬ 
quency  of  the  mechanical  system, 
the  90-deg  phase  discrepancy  must 
be  corrected.  This  is  done  electri¬ 


vibrating  system  at  the  proper  res¬ 
onance  regardless  of  the  frequency 
required.  In  addition,  the  driving 
current  is  automatically  maintained 
at  a  constant  magnitude  regardless 
of  the  load  on  the  vibrating  plate. 
The  circuit  also  provides  the  polar¬ 
izing  current  and  includes  the  vtvm. 
The  circuit  diagram  is  shown  in 
Fig.  1. 


driving  current  of  the  vibrating 
system.  This  constitutes  a  complete 
feedback  loop  wherein  motion  of  the 
reed  generates  a  voltage  which  is 
amplified  and  returned  to  the  driv¬ 
ing  system  to  furnish  driving 
power  and  the  system  is  self-oscil¬ 
lating. 

Since  the  driving  system  is  elec¬ 
tromagnetic  and  the  generating  sys- 


cally  by  the  simple  R-C  network 
comprising  the  capacitance  of  the 
barium-titanate  blocks  and  the 
grid  resistor  of  This  R-C  net¬ 
work  alone  can  give  a  maximum 
phase  shift  of  90  deg.  Actually,  due 
to  other  phase  shifts  in  the  circuit, 
a  total  compensation  somewhat 
greater  than  90  deg  is  required  and 
the  necessary  additional  amount  is 
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provided  by  the  R-C  network  in  the 
yrid  circuit  of  V,. 

VV'ith  these  phase  corrections,  the 
system  oscillates  at  the  mechanical 
resonance  of  the  vibrating  system 
near  800  cycles.  Only  when  the 
vibrating  plate  is  immersed  in 
liquids  of  extremely  high  viscosity, 
2,000  centipoises  or  greater,  is  the 
viscous  damping  so  great  as  to  pre¬ 
vent  proper  self-oscillation  of  the 
system.  When  it  is  desired  to  make 
viscosity  measurements  of  highly 
viscous  materials,  therefore,  an  ex¬ 
ternal  oscillator  must  be  used.  This 
oscillator  may  be  connected  to  ter¬ 
minals  I  and  ground,  shown  in  the 
circuit  diagram,  after  removing  the 
jumper  between  I  and  -Y. 

The  need  for  maintaining  a  con¬ 
stant  driving  force  independent  of 
the  loading  of  the  vibrating  plate 
was  mentioned  previously.  This  re¬ 
quirement  is  met  by  converting  the 
sinusoidal  voltage  from  into  a 
square-wave  driving  current  whose 
amplitude  depends  only  on  circuit 
parameters  and  not  upon  the  ampli¬ 
tude  of  motion  of  the  reed.  The 
magnitude  of  the  driving  current, 
along  with  the  polarizing  current, 
can  be  altered  when  desired  by  put¬ 
ting  additional  resistance  in  the 
cathode  circuit  of  T,  by  means  of 
the  5-position  amplitude  switch. 
The  current  through  the  driver  coil 
can  be  measured  by  connecting  a 
milliammeter  between  special  term¬ 
inals  not  shown. 

A  portion  of  the  alternating  volt¬ 
age  from  V,  is  further  amplified 
by  and  applied  to  the  diode  rec¬ 
tifier  T,.  Approximately  17  db  of 
negative  feedback  around  the  two- 
stage  amplifier  of  V',  makes  this  por¬ 
tion  of  the  circuit  highly  stable.  The 
diode  circuit  and  the  microammeter 
form  a  conventional  peak-reading 
vtvm.  The  level  of  the  signal  applied 
to  the  diode,  and  hence  the  meter 
deflection,  can  be  altered  by  means 
of  the  METER  RANGE  switch  and  the 
EULL  SCALE  ADJ.  potentiometer. 

The  remainder  of  the  circuit  of 
Fig.  1  constitutes  a  power  supply. 
The  two  OD3  regulator  tubes,  V', 
and  V’s,  maintain  a  constant  B'  *  for 
relatively  large  changes  in  line 
voltage. 

Calibration  and  Use 

After  a  warm-up  period  of  a  few 
minutes  duration,  the  instrument  is 


readied  for  use  by  adjusting  the 
gain  of  the  vtvm  circuit  to  give  full- 
scale  deflection  of  the  meter  with 
the  reed  and  plate  vibrating  in  air. 
Then,  when  the  plate  is  immersed  in 
a  liquid,  the  meter  reading  is  less 
than  full  scale  and  depends  on  the 
value  of  T,i  of  the  liquid.  By  using 
a  number  of  different  liquids  having 
known  values  of  t,;  a  calibration 
chart  for  the  instrument  can  be 
made.  This  calibration  can  be  trans¬ 
ferred  to  the  face  of  the  meter  to 
permit  direct  indications  of  t,;.  In 
this  calibration,  r,  is  in  centipoises 


FIG.  2 — Coefllcient  oi  Tiscosity  ai  a 
function  oi  time  following  immortion  oi 
the  Tibratinq  plate  in  thixotropic  ferrite 
suspensions 

and  1  is  in  grams  per  cubic  centi¬ 
meter.  Increased  precision  is  made 
possible  by  constructing  the  cali¬ 
brated  meter  scale  in  three  ranges 
corresponding  to  the  three  positions 
of  METER  RANGE  switch  shown 
in  Fig.  1. 

Performance 

The  vibrating-plate  viscometer  is 
capable  of  significant  measurements 
from  T,s  =  0.1  to  T,f  =  100,000.  This 
range  encompas.ses  acetone  and  al¬ 
cohol  at  one  end  and  cup  grease  and 
petrolatum  at  the  other.  Accuracies 
within  ±5  percent  are  possible. 
Higher  precision  can  sometimes  be 
obtained  if  only  relative  measure¬ 
ments  between  similar  liquids  are 
desired.  Liquid  samples  having  vol¬ 
umes  as  small  as  0.5  milliliter  may 
be  used  if  they  are  held  in  a  con¬ 
tainer  shaped  to  give  ample  clear¬ 
ance  for  the  vibrating  plate.  Indefi¬ 
nitely  large  volumes  may  be  used  as 
long  as  they  offer  a  free. surface  into 
which  the  vibrating  plate  can  be 
immersed. 

Since  the  vibrating-plate  vis¬ 
cometer  gives  a  practically  in.stanta- 
neous  meter  indication,  a  measure¬ 
ment  of  vi.scosity  may  be  made  in  a 
matter  of  seconds.  On  the  other 


hand,  the  instrument  may  be  used 
to  give  a  continuous  indication  as 
the  viscosity  of  a  liquid  sample 
changes  with  time. 

If  desired,  the  rectified  output  of 
the  diode  which  drives  the  indicat¬ 
ing  meter  may  be  fed  to  an  auxil¬ 
iary  amplifier  and  used  to  operate 
a  recording  galvanometer.  As  an  ex¬ 
ample,  a  curve  was  automatically 
and  continuously  recorded  in  this 
way  for  a  congealing  gelatin  solu¬ 
tion  whose  viscosity  changed  from 
10  to  200  centipoises  over  a  period 
of  65  minutes. 

The  results  of  one  application  of 
the  viscometer  are  presented  in 
Fig.  2.  The  materials  under  test  in 
this  ca.se  were  two  ferrite  suspen¬ 
sions  such  as  are  used  in  the  slip 
casting  of  powdered-iron  trans¬ 
former  cores.  The.se  suspensions  are 
thixotropic,  which  means  that  their 
viscosities  can  be  temporarily 
altered  by  stirring  or  shaking. 
Thus,  any  attempt  to  measure  the 
viscosity  causes  the  viscosity  to 
change  even  while  the  measurement 
is  being  made.  This  is  true  regard- 
le.ss  of  the  type  of  viscometer  used. 

Figure  2  shows  how  the  viscosi¬ 
ties  of  the.se  two  su.spensions  change 
with  time  following  immersion  of 
the  vibrating  plate.  It  is  observed 
that  after  a  sufficient  time  an  equi¬ 
librium  is  reached  and  the  viscosity 
becomes  constant  at  .some  value  de¬ 
pending  on  the  size  and  the  ampli¬ 
tude  of  vibration  of  the  plate.  Since 
only  a  comparison  of  the  two  sus¬ 
pensions  was  retjuired  in  this  ex¬ 
periment,  the  final  values  of  vis¬ 
cosity  gave  a  satisfactory  result. 

The.se  examples  illustrate  some  of 
the  possibilities  of  the  vibrating- 
plate  viscometer.  Others  could  be 
cited,  but  that  is  beyond  the  scope 
of  the  pre.sent  article.  It  is  apparent 
that  in  the  vibrating-plate  viscome¬ 
ter  the  application  of  electronic  and 
electromechanical  principles  has 
once  more  afforded  a  new  approach 
to  an  old  field  of  measurement. 
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Inexpensive 

Square- Wave  Generator 


A  rathode-iontrolled  multivibrator  employing  three  tube  envelopes  gives  square  waves 
from  50  cps  to  1  me  with  only  2-percent  tilt  in  the  negative  half.  An  additional  circuit  is 
described  in  which  a  pair  of  pentodes  replaces  cathode  resistors  to  produce  square  waves 
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FIG.  1  —  SinqU-tub*  (doubl«-triod«) 
iquart-wairt  oscillator  circuit 


By  G.  W.  GRAY 


IN  RECENT  years  there  have  been 
many  articles  in  the  literature 
concerning  the  use  of  square-wave 
techniques  for  testing  amplifier  cir¬ 
cuits  ;  however,  no  simple  and  inex¬ 
pensive  circuit  for  producing  good- 
quality  square  waves  is  shown. 

In  producing  such  a  generator  it 
would  appear  that  the  use  of  clip¬ 
per  stages  following  a  sine-wave 
oscillator  is  ruled  out,  since  clip¬ 
ping  at  the  bandwidth  required  for 
television  testing  requires  several 
stages  with  carefully  adjusted 
peaking  coils  and  biasing.  Thus  a 
multivibrator  -  type  square  -  wave 
generator  is  indicated.  However, 
ordinary  multivibrators  show  some 
serious  shortcomings,  the  most 
serious  of  which  is  the  grid  current 
they  draw. 

This  grid  current  is  required 
since  it  is  by  rapidly  charging  a 
capacitor  with  grid  current  and 
then  slowly  letting  it  discharge  that 
the  frequency  of  oscillation  is  deter¬ 
mined.  Since  the  grid  current  is 
produced  during  the  switching  ac¬ 
tion  it  slows  down  the  speed  of  oper¬ 
ation  of  the  circuit  just  the  same 


as  shunt  capacitance  to  ground 
would  do.  In  other  words,  it  mat¬ 
ters  very  little  whether  current 
must  be  put  into  a  shunt  capaci¬ 
tance  to  cause  a  voltage  change  or 
whether  a  series  capacitance  must 
be  charged  w’ith  grid  current.  Thus, 
it  is  difficult  to  design  ordinary 
multivibrators  with  fast  enough 
switching  actions  to  produce  square 
waves  suitable  for  te.sting  tele- 
vision-type  amplifiers. 

Another  effect  of  such  grid  cur¬ 
rent  is  the  production  of  overshoot 
on  the  negative-going  portion  of  the 
square  wave  at  the  plate.  It  is 
caused  by  grid  current  flow  as  the 
conducting  tube  momentarily  draws 
more  than  zero  bias  current  when 
its  grid  is  driven  positive.  This 
overshoot  must  then  be  removed  by 
a  clipping  stage  since  it  appears 
much  like  the  square-wave  respon.se 
of  certain  types  of  overcompensated 
amplifiers.  A  further  shortcoming 


of  conventional  multivibrators  is 
that  to  change  the  frequency  and 
keep  the  square  wave  symmetrical 
it  is  necessary  to  change  two  capaci¬ 
tors  in  the  circuit.  The  switching 
problem  is  cumbersome  because 
neither  side  of  the  capacitors  is 
customarily  grounded. 

Cathode-controlled  Multivibrator 

A  cathode-controlled  multivibra¬ 
tor  circuit  has  been  developed  that 
overcomes  these  difficulties.  In  the 
circuit  shown  in  Fig.  1,  each  plate 
is  coupled  to  the  other  tube’s  grid 
by  a  clamp  circuit  such  that  the 
positive  peak  of  any  recurrent 
waveform  is  clamped  at  zero  bias. 
This  coupling  circuit  must  have  a 
time  constant  long  compared  with 
the  period  of  oscillation  desired,  but 
otherwise  has  no  effect  on  the 
period.  The  gain  from  grid  to 
plate  of  each  tube  is  less  than  unity 
because,  as  will  be  shown,  to  pro- 
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duce  good-quality  square  waves  it 
is  necessary  to  have  the  cathode  re¬ 
sistor  considerably  larger  than  the 
plate  resistor. 

If  capacitor  C  between  the 
cathodes  is  removed,  the  circuit  will 
not  oscillate  because  even  though 
the  phase  of  the  feedback  is  regen¬ 
erative  the  loop  gain  is  less  than 
unity.  However,  when  capacitor  C 
is  added,  another  loop  is  completed 
as  follows.  If  the  cathode  of  one 
tube  goes  slightly  negative,  the  sig¬ 
nal  is  coupled  to  the  other  cathode 
by  C,  which  in  turn  ppKluces  an 
amplified  negative  signal  on  its 
plate.  This  signal  is  coupled  to  the 
grid  of  the  first  tube,  which  drives 
the  cathode  even  more  negative. 
This  loop  may  easily  have  enough 
gain  to  cause  oscillation.  In  addi¬ 
tion,  the  grid-plate  loop  aids  the 
regeneration  even  though  by  itself 
it  could  not  cause  o.scillation. 

Figure  1  show's  the  plate  and 
cathode  voltage  waveforms  as  a 
function  of  time.  The  grid  wave¬ 
form  of  each  tube  is  exactly  the 
same  as  that  of  the  plate  to  which 
it  is  coupled  since  the  coupling  cir¬ 
cuit  has  a  long  time  constant.  From 
these  waveforms  it  can  be  seen  that 
the  period  of  oscillation  is  deter¬ 
mined  by  capacitor  C  discharging 
through  the  cathode  resistor  of  the 
cutoff  tube  until  the  cathode  reaches 
a  low  enough  voltage  to  -start  con¬ 
ducting.  Now  the  regeneration  of 
the  circuit  is  such  as  to  turn  the 
cut-off  tube  on  and  the  conducting 
tube  off. 

This  switching  can  occur  rapidly 
because  there  is  no  grid  current 
drawn  to  slow  down  the  switching 
action  and  there  are  two  positive 
feedback  loops  both  acting  in  the 
same  direction.  After  the  switch 
has  occurred,  the  off  tube  is  doubly 
cut  off  since  its  grid  has  been  driven 
negative  by  the  plate  of  the  conduct¬ 
ing  tube  and  its  cathode  has  been 
carried  positive  by  capacitor  C 
coupling  the  positive  impulse  from 
the  cathode  of  the  conducting  tube. 
Capacitor  C  now  discharges  until 
the  cathode  of  the  cut-off  tube  be¬ 
comes  low  enough  to  start  conduc¬ 
tion,  at  w'hich  time  the  circuit  flips 
over  and  the  same  cycle  repeats 
again. 

As  may  be  seen  in  the  oscillogram 
of  plate  voltage,  there  is  a  .slight 
amount  of  tilt  in  the  negative  half 


of  the  square  wave.  This  is  due  to 
a  variation  in  the  discharge  current 
through  capacitor  C  as  the  voltage 
varies  across  the  cathode  resistor  of 
the  cut-off  tube.  Since  this  current 
must  come  from  the  cathode  of  the 
conducting  tube,  the  variation 
shows  up  as  a  slope  in  the  voltage 
at  that  point.  The  grid  of  the  con¬ 
ducting  tube  is  at  a  fixed  potential 
so  the  change  in  cathode  potential 
that  results  from  the  change  in  cur¬ 
rent  from  the  cathode  results  in  an 
even  greater  slope  on  the  plate 
voltage. 

To  minimize  this  effect  the 
cathode  resistor  should  be  made 
as  large  as  possible  compared  to  the 
cathode  self-impedance  of  the  con¬ 
ducting  tube.  The  major  term  in 
the  cathode  .self-impedance  of  the 
conducting  tube  is  a  factor  ( 1  gj) 

^  where  .<7«  is  tute  trans¬ 

conductance,  ui  is  amplification 
factor  of  tube  and  Rl  is  impedance 
in  plate  of  tube. 

If  the  cathode  resistor  is  made 
too  large  the  p,  of  the  tube  is  low¬ 
ered  excessively  because  the  plate 
current  of  the  tube  is  reduced  too 
much  and  the  ratio  between  cathode 
resistor  and  cathode  self-impedance 
is  reduced.  Optimum  cathode  re¬ 
sistor  size  is  indicated  by  minimum 
tilt  in  the  negative  half  of  the 
square  wave.  With  a  2C51  tube  it 
is  possible  to  reduce  the  tilt  to  2 
percent  of  the  overall  square-wave 
amplitude  while  with  a  12AT7  tube 
the  tilt  will  be  .5  percent. 

Frequency  Control 

The  frequency  of  this  cathode- 
controlled  multivibrator  as  a  func¬ 
tion  of  capacitor  C  is  shown  in  Fig. 
2.  VVTth  the  10-megohm  resi.stors 
from  grid  to  cathode,  the  time  con¬ 
stant  of  the  coupling  circuit  is  only 
1/20  second  .so  that  at  about  60 
cycles  per  .second  the  curve  de¬ 
parts  from  linearity.  This  range 
of  linear  relation  between  frequency 
and  capacitance  may  be  increased 
by  removing  the  10-megohm  grid 
resistors  since  they  are  really  not 
needed.  Leakage  through  the  ca¬ 
thode-coupling  capacitors  and  gas 
current  from  the  tube  will  both 
tend  to  make  the  grid  go  positive  so 
that  the  circuit  is  effectively  the 
same  without  the  resistors  except 
that  the  time  constant  is  much 
longer.  This  effect  is  shown  in  Fig. 


FIG.  2— Codibration  oi  iT*<iu*nc7  varaus 
copacilonca  oi  C  in  Fiq.  1 


iquaro-woTO  oscillator  in  which  pan- 
todas  raplace  cathode  resistors.  This 
circuit  also  provides  ior  STnchronisInq 

2  where,  without  the  grid  resistors, 
the  curve  extends  linearly  much 
further. 

If  it  is  nece.ssary  to  have  the  neg¬ 
ative  half  of  the  square  wave  flatter 
than  is  obtainable  with  the  circuit 
of  Fig.  1  the  cathode  resistors  may 
be  replaced  by  pentodes  as  shown 
in  Fig.  3.  With  this  circuit  the 
discharging  of  the  frequency-deter¬ 
mining  capacitor  C  must  be  a  con¬ 
stant-current  discharge  since  a  pen¬ 
tode  is  a  constant-current  device. 
With  the  discharge  current  con¬ 
stant  the  plate  current  of  the  con¬ 
ducting  tube  is  a  constant  and  thus 
there  is  no  tilt  in  the  negative  half 
of  the  output  square  wave. 

This  circuit  has  the  additional 
advantages  that :  (1)  a  synchroniz¬ 
ing  pulse  may  be  inserted  on  the 
grid  of  one  of  the  pentodes;  (2) 
changes  in  the  plate  current  of  the 
pentodes  will  produce  small  changes 
in  frequency:  (3)  if  the  plate  cur¬ 
rent  of  the  pentodes  is  made  un¬ 
equal  it  is  possible  to  make  the 
square  wave  quite  unsymmetrical 
so  that  the  circuit  becomes  a  pulse 
generator. 

This  cathode-controlled  multi¬ 
vibrator  circuit  overcomes  the  diffi¬ 
culties  inherent  in  more  conven¬ 
tional  circuits  because  no  capacitor 
is  required  to  change  charge  dur- 
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FIG.  4 — Complet*  square-war*  generator  circuit  and  output  war*  ionns.  Balanced 
cothode-iollower  output  (12AT7  tube)  equalises  power  supply  drain  and  simpUiies 
ill  taring 


ing  the  switching  cycle,  except  for 
the  unavoidable  shunt-wiring  ca¬ 
pacitances.  The  circuit  is  conse¬ 
quently  fast  in  action  and  has  no 
undesirable  transients  such  as  over- 
•  shoot.  Also  the  problem  of  chang¬ 
ing  frequency  is  reduced  to  chang¬ 
ing  one  capacitor  to  vary  the  fre- 
(juency  range  by  a  factor  greater 
than  ten  million. 

Figure  4  shows  the  circuit  of  a 
complete  square-wave  generator. 
In  order  to  provide  a  low-impedance 
output  at  a  reasonable  level  a  ca¬ 
thode-follower  output  is  used.  To 
minimize  the  load  changes  on  the 
[lower  supply,  two  cathode  follow¬ 
ers  driven  out  of  phase  are  used  so 
that  the  current  drawn  by  the  two 
is  more  nearly  con.stant.  This  is 
necessary  since  it  is  virtually  impos¬ 
sible  to  filter  a  power  supply  for 
low-frequency  square  waves  by 
I  means  of  capacitors,  yet  for  this 
small  generator  an  electronically 
regulated  supply  is  an  unwarranted 
complexity.  The  extra  output  can 
be  differentiated  and  is  handy  as  a 
synchronizing  signal  that  is  not 
affected  by  the  setting  of  the  gain 
control.  Although  the  rectifier  tube, 
a  6X4,  is  nominally  rated  for  6.3- 
volt  heater  the  power  transformer 
used  has  only  a  5-volt  winding  for 


the  rectifier.  Owing  to  the  low- 
current  requirement  of  the  gener¬ 
ator  this  has  proved  adequate. 

The  total  power  consumption  for 
the  complete  generator  illustrated 
is  about  20  watts  at  120  volts  input, 
the  overall  size  is  4  X  5  X  6  inches, 
the  output  amplitude  is  3  volts 
across  200  ohms,  and  the  frequency 
range  is  from  about  30  cycles  to  1 
megacycle.  Any  of  five  predeter¬ 
mined  frequencies  is  available  di¬ 
rectly  by  means  of  the  switch  on  the 
front  panel.  Any  other  frequency 
may  be  obtained  by  connecting  the 
proper  size  capacitor  across  the  two 
binding  po.sta  and  turning  the  fre¬ 
quency  switch  to  the  external-capac¬ 
itor  tap.  To  find  the  proper  value 
of  capacitor  for  the  frequency  de¬ 
sired  a  calibration  chart  can  be  at¬ 
tached  to  the  front  panel  of  the 
square-wave  generator. 

Since  the  calibration  is  so  nearly 
linear,  as  given  in  Fig.  2,  one  decade 
of  the  graph  may  be  expanded  in 
order  to  obtain  increased  accuracy. 
For  any  other  frequency  range  it  is 
only  necessary  to  multiply  the  ca¬ 
pacitance  scale  by  the  inverse  of  the 
factor  of  ten  by  which  the  frequency 
.scale  need  be  multiplied. 

To  make  the  calibration  chart  for 
any  particular  square-wave  gener¬ 


ator,  it  is  only  necessary  to  measure 
the  frequency  resulting  from  the 
use  of  a  known  value  capacitor. 
This  will  give  one  point  for  a  graph 
that  is  logarithmic  in  both  direc¬ 
tions.  By  drawing  a  straight  line 
with  a  slope  of  minus  one  on  the 
graph  the  proper  calibration  will 
be  obtained.  In  passing,  it  might 
be  noted  that  this  high  degree  of 
linearity  between  capacitance  and 
frequency  offers  the  possibility  of 
making  a  wide-range  capacitance 
meter  with  this  circuit. 

The  oscillograms  in  Fig.  4  de¬ 
lineate  the  output  of  the  circuit. 
The  100-kc  .square  wave  starts  to 
show  a  little  overshoot  that  is  a 
function  of  the  amplifier  used  in 
the  oscilloscope  and  is  not  actually 
present  in  the  output  of  the  gen¬ 
erator.  This  fact  is  borne  out  by 
the  photograph  of  the  1-mc  square 
wave  that  was  made  by  putting  the 
output  of  the  square-wave  gener¬ 
ator  directly  on  the  deflection  plates 
without  using  any  amplification. 
The  oscillogram  was  then  enlarged 
photographically  to  a  picture  ap¬ 
parently  in  poor  focus. 

Nevertheless,  the  oscillogram 
serves  to  illustrate  that  no  over¬ 
shoot  or  other  undesirable  trans¬ 
ients  are  present.  Also  the  rise  time 
may  be  measured  and  is  approxi¬ 
mately  0.05  microsecond,  which  is 
fast  enough  for  testing  television 
video  amplifiers.  Since  the  multivi¬ 
brator  does  not  change  the  charge 
on  any  capacitor  while  switching, 
the  rise  time  is  virtually  independ¬ 
ent  of  frequency  instead  of  being 
some  fraction  of  pulse  duration  as 
is  the  case  with  most  multivibrators. 
To  produce  very  low  frequencies  it 
is  necessary  to  u.se  large  capaci¬ 
tances  obtained  practically  only 
from  electrolytic  capacitors.  Since 
the  polarity  of  the  voltage  across 
the  capacitor  reverses,  it  is  neces¬ 
sary  to  use  two  capacitors  with 
their  negative  ends  connected  to¬ 
gether  and  the  two  positive  ends 
connected  across  the  cathodes  of 
the  multivibrator. 

The  .square-wave  generator  de¬ 
scribed  is  adequate  for  moat  pur¬ 
poses.  The  major  limitation  is 
probably  the  lack  of  means  for  syn¬ 
chronizing  from  some  external 
source.  If  this  feature  is  required 
too,  it  may  be  added  by  using  the 
circuit  of  Fig.  3. 
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R-F  Bursts  Actuate 


Technique  for  !>imple  gas  diodes  as  radio-frequency 

actuated  switches  in  storage,  accumulator  and  other  circuits 
of  electronic  computers.  Bursts  from  pulsed  r-f  oscillators 
are  applied  to  hands  aroun<l  diodes.  Operating  speeds  up 
to  100.000  pps  are  feasible 


jopop 
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D*C  VOLTAGE  ACROSS  ELECTRODES 


than  1  between  electrodes  and 
also  between  the  band  and  the 
electrodes. 

In  the  IBM-36  developmental 
tube,  approximately  100  volts  peak 
at  15  me  ionizes  the  jtas  filling.  The 
oscillator  provides  215  volts  to 
assure  jrood  conduction  in  less  than 
one  micro.seeond  provided  initial 
electrons  are  present.  With  no  r-f 
voltajre  present,  the  tube  will  not 
conduct  until  the  d-c  voltage  is  in 


The  gate  to  be  described  is  a 
special  gas  tube  requiring  for 
one  of  its  inputs  r-f  energy  supplied 
by  a  pulse-driven  oscillator  which 
usuall.v  is  the  common  driver. 

The  required  r-f  energy  to  actu¬ 
ate  the  gate  is  coupled  to  the  tube 
through  the  d-c  electrodes  and  a 
single  conducting  band  around  the 
tube  envelope.  The  cold  open-circuit 
tube  resistance  is  several  meg¬ 
ohms  and  the  capacitance  is  less 


FIG.  1 — Typical  d-c  Tollag*  ralatloni 


excess  of  100  volts.  This  d-c  strik¬ 
ing  potential  is  reduced  as  r-f 
excitation  is  increased  toward  100 
volts. 

With  15-mc  r-f  energy  applied 
to  the  tube,  the  d-c  voltage-cur¬ 
rent  relation  is  as  in  Fig.  1.  A 
10,000-ohm  load  line  is  drawn  to 
illustrate  typical  output  voltages 
that  can  be  obtained  by  r-f  modu¬ 
lation  when  50  volts  d-c  is  applied 
between  the  electrodes.  Although 
higher  d-c  voltages  and  load  resist¬ 
ances  will  develop  greater  output 
voltages,  the  recovery  of  high  re¬ 
sistance  following  the  r-f  burst  is 
materially  slowed  down. 

Total  tube  dissipation  in  excess 
of  3  watts,  when  applied  over  long 
periods  of  time,  tends  to  decrease 
the  conduction  and  increase  the 
ignition  requirements.  For  215 
volts  of  r-f  excitation  and  50  volts 
d-c  through  a  10,000-ohm  resistive 
load  applied  continuously  for  5,000 
hours,  the  resulting  power  input 
of  approximately  0.6  watt  yields 
less  than  10-percent  change  in  con¬ 
duction  and  ignition  characteristics. 
Other  tube  structures  have  been 
built  to  handle  more  power  where 
larger  currents  are  required. 

Pulse  discrimination  of  the  tube 
is  improved  by  removing  the  r-f 
near  the  end  of  the  last  pulse  to  be 
transmitted  by  the  tube,  rather  than 
stopping  the  r-f  burst  after  the  last 
required  pulse  and  before  the  first 


Auambly  oi  nine  special  gas  diodes  haring  their  outer  metal  bands  connected  In 
parallel  lor  excitation  by  single  6AQS  oscillator.  Note  use  oi  fuse  clips  lor  making 
contact  with  metal  bands.  Standard  NE-2  neon  indicator  diodes  project  up  through 
grommets 
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Gas-Tube  Switch 


FIG.  2 — Gat-tub*  itoraq*  tyttem  using  r-l  burtlt  to  initiate  twitching  FIG.  3 — ExampI*  ol  accumulator  ttad-in  circuit 


unwanted  pul.se,  and  by  keeping  the 
circuit  re.si.stance  small.  Recovery 
to  0.5  meg  under  these  conditions 
occurs  in  10  asec. 

The  tube  has  the  characteristic  of 
being  ionized  by  an  r-f  burst  of 
less  than  the  normal  ionization 
value  when  such  burst  occurs 
shortly  after  a  burst  of  normal 
value.  Whenever  the  second  burst 
follows  the  cessation  of  the  normal 
actuating  burst  sooner  than  200 
microseconds,  the  amplitude  of  the 
second  r-f  burst  must  be  less  than 
half  the  normal  ionization  value,  if 
ionization  is  not  to  occur. 

Computer  Storage  Application 

Gas  tubes  can  be  used  for  both 
storage  (reading  in)  and  reading- 
I  out  elements,  as  shown  in  Fig.  2. 
Tubes  r,,„  r,.,  to  r«,.  are  ordinary 
glow  lamps  having  about  40  volts 
between  d-c  ignition  and  sustaining 
values.  A  portion  of  this  voltage 
difference  will  develop  across  any 
resistor  i?, ,  to  Rm..,  where  m 
is  the  order  and  n  the  number  posi¬ 
tion,  upon  ignition  of  its  associated 
glow  tube.  The  ignition  is  brought 
about  by  conduction  of  a  time- 
positioned  pulse  at  the  time  a  par¬ 
ticular  digit  oscillator  is  turned  on. 

Once  conducting,  the  glow  tube 
remains  ignited  until  the  voltage 
falls  below  the  sustaining  value. 
One  oscillator  is  provided  to  actu¬ 
ate  all  tubes  of  each  digit  position. 


Voltages  may  or  may  not  be  present 
across  resistors  f?,  to  at  the  par¬ 
ticular  time  an  oscillator  is  turned 
on.  Only  upon  the  simultaneous 
appearance  of  voltage  across  a  re¬ 
sistor  and  an  r-f  burst  will  a 
particular  tube  T^  ,  be  ignited. 

During  read-out,  another  o.scilla- 
tor  excites  a  gas  switch  in  any  row 
R„  so  that  all  orders  are  energized 
for  the  period  of  time  required  for 
the  oscillators  to  .sense  all  positions 
of  the  resistors  This  long- 

duration  r-f  burst  can  be  held  by  an 
extra  r-f  actuated  gas  tube  which 
acts  as  a  holding  contact  on  the 
o.scillator  positive  drive  until  a  pul.se 
at  “9”  time  turns  it  off.  Any  volt¬ 
age  that  is  found  across  any  re¬ 
sistor  .  of  Fig.  2  is  developed 
across  the  resistor  whereupon 

the  -J  particular  read-out  switch 
passes  the  signal  to  its  destination. 

Aecumuirrtor  Application 

Another  computer  application  for 
the  r-f  actuated  gas  tube  is  found 
in  the  accumulator  read-in  circuit 
of  Fig.  3.  One  oscillator  supplies 
nine  r-f  bursts  to  all  columns  of 
r-f  actuated  read-in  switches  by 
the  usual  gating  methods.  Resistors 
Ri,  Ru  R.  and  R,  are  so  chosen  that 
voltage  across  the  IBM  36  gas  tube 
is  zero  unless  a  time-positioned  sig¬ 
nal  has  changed  the  level  of  the 
read-in  storage  device.  The  voltage 
level  of  the  storage  device  is  shown 


FIG.  4 — WaT*ionnx  lot  rsading  in  th* 
numeral*  5  and  9 

to  drop  at  the  end  of  the  fifth  and 
ninth  r-f  burst  in  Fig.  4,  indicating 
that  after  the  fifth  and  ninth  pulses 
the  storage  tube  level  was  returned 
to  the  conditions  where  the  voltage 
at  the  gas  tube  was  zero.  The  carry 
signals  are  held  in  another  storage 
element  until  a  suitable  point  in 
the  cycle  is  reached,  at  which  time 
another  oscillator  simultaneously 
energizes  another  r-f  actuated 
switch  in  each  order,  thereby  pass¬ 
ing  any  stored-carry  signals  to  the 
input  of  the  next-order  accumulator. 

R.  L.  Palmer,  manager  of  the 
Poughkeepsie  Laboratory  of  Inter¬ 
national  Business  Machines  Cor¬ 
poration,  initiated  development  and 
application  of  this  tube  in  1949. 
Since  that  time,  many  individuals 
have  contributed  in  that  direction. 
Credit  is  particularly  due  to  A.  L. 
Samuel,  B.  E.  Toben  and  M.  L. 
Wood  for  helpful  suggestions  dur¬ 
ing  preparation  of  this  paper. 
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More  College  Defense 


More  than  400  qualified  faculty  members  in  200  educational  institutions  are  not  now 
doing  any  defense  research  at  all.  Although  81  pen-ent  of  the  total  college  research  time  in 
electronics  is  dire<‘ted  towards  defense,  half  the  load  is  carried  hy  only  eight  institutions 


ASURVKY  by  the  EnHineering  Col- 
klefre  Kesearch  Council  shows 
that  more  than  400  faculty  mem¬ 
bers  who  are  considered  qualified  to 
perform  research  in  electronics  are 
not  now  doinp  studies  of  any  kind. 
The.se  scientists  are  at  200  educa¬ 
tional  institutions  throughout  the 
United  States. 

And  although  81  percent  of  the 
total  research  time  in  electronics 
under  way  in  American  colleges  and 
universities  today  is  directed 
toward  defense  needs,  eight  insti¬ 
tutions  only  are  now  responsible  for 
more  than  half  of  this  effort.  Over 
150  educational  institutions,  with 
42.5  faculty  members  qualified  to 
undertake  research,  today  have  no 
defense  research  assignments. 

Research  In  General 

This  summary  of  electronics  re¬ 
search  in  educational  institutions 
comes  from  an  analysis  of  figures 
in  a  national  inventory  of  college 
and  university  research  resources 
completed  during  mid-1951  by  the 
Council’s  Committee  on  Relations 
with  Military  Research  Agencies, 
at  the  request  and  with  the  active 
cooperation  of  the  Research  and 
Development  Board  in  the  Office  of 
the  Secretary  of  Defense. 

In  all,  this  extensive  national  in¬ 
ventory  covered  the  special  inter¬ 
ests  and  activities  of  faculty  and 
graduate  students  in  all  physical 
and  engineering  sciences  at  750  col¬ 
leges  and  universities  in  the  United 
States.  Nearly  25,000  faculty 
members,  and  an  equal  number  of 
graduate  students,  were  reported 
in  all  fields  of  physical  and  engi¬ 
neering  sciences.  Of  the.se  20,000 
are  considered  by  their  institutions 
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h'tiffinrrrinfj  Collef/e  /{rscfirch  Council 
Combrulffe,  Mans. 

to  be  qualified  to  perform  research, 
but  only  12,700  are  now  active  in 
research.  An  average  of  27  percent 
of  the  time  of  faculty  members  re¬ 
ported  is  spent  on  research  activ¬ 
ities,  and  on  a  national  average  52 
percent  of  this  time  is  already  spent 
on  defense  research — studies  spon¬ 
sored  by  military  agencies  or  their 
industrial  contractors. 

Electronics  Defense  Research 

The  Council’s  figures  show  1,119 
faculty  members  and  full-time  sen¬ 
ior  research  per.sonnel  in  electron¬ 
ics.  Of  there,  1,022  are  judged 
qualified  to  participate  in  re.search 
projects,  and  625  of  them  are  now 
engaged  in  research.  This  effort  is 


American  Society  for 
Engineering  Education 
Engineering  College 
Research  Council 

Or.  Gerald  A.  kosselot.  Chairman, 
Georgia  Institute  of  Technology 
Committee  on  Relotions  with 
Military  Reseorch  Agencies 
Dean  A.  F.  Spilkous,  Chairman, 

University  of  Minnesota 
Dr.  A.  P.  Colburn, 

University  of  Delaware 
Deon  W.  L.  Everitt, 

University  of  Illinois 
Prof.  F.  B.  Forquhorson, 

University  of  Washington 
Prof.  C.  W.  Good, 

University  of  Michigan 
Dr.  Paul  E.  Klopsteg, 

Northwestern  University 
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Ohio  State  University 
Dr.  J.  R.  Von  Pelt, 

Montana  School  of  Mines 
Dr.  Eric  A.  Walker, 

Pennsylvonio  State  College 


equivalent  to  that  of  a  re.search 
staff  of  387  working  between  35 
and  40  hours  a  week.  Of  these  full¬ 
time  etpiivalents,  314  would  be  en¬ 
gaged  in  defense  projects  for  mili¬ 
tary  agencies  or  their  contractors. 
By  this  computation,  electronic  de¬ 
fense  research  amounts  to  about  81 
percent  of  the  total  college  and  uni¬ 
versity  effort  in  electronics  in  the 
United  States  today. 

Junior  Workers 

A  total  of  1,107  graduate 
students  and  assistants  in  electron¬ 
ics  were  reported  by  the  survey, 
etiuivalent  to  the  full-time  work  of 
558  junior  research  staff  members. 

More  than  200  colleges  and  uni¬ 
versities  reported  one  or  more  staff 
members  interested  in  and  qualified 
for  research  in  at  least  one  field  of 
electronics,  and  nearly  100  schools 
indicated  a  broad  range  of  interests 
in  the  field. 

The  Unequal  Load 

Nevertheless,  the  University  of 
Jlichigan,  New  York  University, 
University  of  Pennsylvania,  Cor¬ 
nell  University,  Mas.sachusetts  In¬ 
stitute  of  Technology,  Georgia 
Institute  of  Technology,  Pennsyl¬ 
vania  State  College,  and  University 
of  Florida  account  for  more  than 
half  of  the  total  defense  research  in 
electronics  in  colleges  and  universi¬ 
ties,  with  an  equivalent  of  157  full¬ 
time  senior  research  staff  members. 

Yet,  these  .same  eight  institu¬ 
tions  have  only  259  faculty  mem¬ 
bers  and  senior  research  personnel 
in  electronics — about  a  quarter  of 
those  available  throughout  the  na¬ 
tion.  In  the  “big  eight”  nearly 
two-thirds  of  the  total  teaching  and 
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M- 1,119  faculty  members  and  senior  research  personnel  in  electronics  'N  *1 
ALL  colleges  ANO  UNIVERSITIES  j 

I  H  1,032  OF  THESE  ARE  CONSIDEREO  QUALIFIED  TO  UNDERTAKE - 

I  j  RESEARCH  ASSIGNMENTS  IN  ELECTRONICS  j 

j  I  W625  OF  THESE  ARE  NOW  ENGAGED  IN  -  -  J 

j  !  RESEARCH  IN  ELECTRONICS  | 


I  hBOT.  OF  this  effort  IS  ON 


Faculty  end  lenlot  resscrch  per»9nnel  laported  ava  table  fre  w'  k  :n  cleclron’c*  and 
the  number  ol  Individuale  actually  eo  engaged 


Qualified  electronice  reiearch  pectonnel,  their  dispeeition  in  the  college!,  with  their 
equivalent  full-time  contribution  lower  right 


Numbf  9i 
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Antennoi  and  wove  propogation 

106 

Communkafion  theory 

133 

CoRiponents 

62 

Counternieasures 

24 

Electroacoustics 

61 

Electromognetic  waves 

86 

Electronic  circuits  and  theory 

201 

Electronic  computers 

S4 

Electronic  control  equipment 

125 

Electron  theory 

108 

Electron  tubes 

114 

Microwave  circuits 

101 

Miniature  ond  printed  circuits 

19 

Novi90tioii  aids  ond  direction 

finding 

41 

Radar 

97 

Radio  communicotion 

147 

Rodio  interference 

57 

Rodiosonde 

20 

Speech  security  and  scrambling 

17 

Television 

50 

Table  I — Research  Specialties  in 
Electronics 


research  effort  in  electronics  is  de¬ 
voted  to  defense  research,  compared 
to  slightly  more  than  one-quarter 
in  all  colleges  and  universities. 

Of  the  1,032  senior  faculty  and 
research  staff  memlters  qualified  to 
perform  research  in  electronics  in 
colleges  and  universities,  only  625 
— a  little  more  than  half — are  now 
engaged  in  any  re.search  work  in 
that  field.  This  leaves  at  least  400 
faculty  members  not  now  active  in 
research  who  are  presumably  avail¬ 
able  for  research  assignments.  If 
they  undertake  research  on  only  a 
quarter-time  basis,  the  equivalent 
of  100  more  full-time  research 
scientists  is  added  to  the  nation’s 
research  force,  an  increase  of  32% 
in  one  of  the  most  critically  short 
areas  of  today’s  effort. 

Research  Potential 

Widely  diversified  capabilities 
for  increased  service  to  military 
agencies  and  industry  are  avail¬ 
able.  In  connection  with  the  Coun¬ 
cil’s  inventory,  institutions  were 
asked  to  indicate  special  fields  of 
electronics  in  which  one  or  more 
staff  members  were  interested  and 
competent  in  research.  The  answers 
are  summarized  in  Table  I. 

This  list  does  not  imply  equal 
competence  on  the  part  of  each  edu¬ 
cational  institution  indicated.  Po¬ 


tential  contractors  and  sponsors 
must  still  select  with  care  institu¬ 
tions  to  receive  contracts  for  spe¬ 
cific  projects.  But  it  does  indicate 
that  vastly  wider  resources  are 
available  than  have  thus  far  been 
tapped — and  there  are  imi)ortant 
reasons  for  pressing  into  service 
les.s-experienced  scientists  who  may 
indeed  turn  in  a  performance  quite 
as  creditable  as  that  from  the  more 
familiar  sources  contractors  would 
choose  to  approach  first. 

Special  Equipment 

Many  research  projects  in  elec¬ 
tronics  require  specialized  equip¬ 
ment  not  available  at  all  schools.  In 
general,  however,  lack  of  qualified 
personnel  is  the  pricipal  bottleneck 
in  the  current  necessary  expansion 
of  re.search.  If  competent  man¬ 
power  is  available,  necessary  equip¬ 
ment  can  probably  be  supplied  to 
the  potential  research  workers. 

Nevertheless,  a  partial  inventory 
of  specialized  equipment  found  only 
uncommonly  at  educational  institu¬ 
tions  was  attempted  in  the  belief 
that  the  availability  of  such  equip¬ 
ment  might  be  an  important  factor 
in  the  location  of  research  there. 
Thus,  such  electronic  equipment 
as  computers  and  analyzers,  corre¬ 
lators,  electron  microscopes,  elec¬ 
trostatic  generators,  linear  accel¬ 


erators  and  vocoders  were  listed  by 
in.stitutions  where  available. 

Decentralizing  Research 

Other,  .secondary  benefits  may  re¬ 
sult  from  the  decentralization  of 
a.ssigning  research  to  many  schools 
not  now  involved.  New  research 
activities  will,  if  properly  organ¬ 
ized,  contribute  to  strengthening 
the  educational  programs  with 
which  they  are  a.ssociated.  This,  in 
turn,  will  assure  an  increasing 
supply  of  well-trained  students 
to  help  fill  the  critical  manpower  | 

needs  now  facing  the  electronics  | 

indu.stry.  * 

Another  important  gain  may  be  ^ 

realized  by  increasing  the  ratio  of  f 

graduate  students  to  full-time  { 

senior  faculty  and  staff  on  research  J 

projects  in  tho.se  schools  where  i 

graduate  education  is  under  way. 
This  should  have  a  similar  effect  of 
increasing  the  future  supply  of 
electronics  manpower. 

The  full  statistical  report  of  the 
survey  project,  entitled  “University 
Research  Potential”,  identifies  all 
schools  reporting  personnel,  compe¬ 
tencies,  and  equipment.  Copies  are 
available  from  the  Secretary  of  the 
Engineering  College  Research 
Council  at  Room  7-204,  77  Massa¬ 
chusetts  Ave.,  Cambridge  39,  Mass., 
at  $1.00  each. 
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Sales  Manager,  TV  Tuner  Di\ 


Contntltant 


P,  R.  Mallory  and  Co.,  Inc. 
Indianapolis,  Indiana 


Design  of  a  tuner  for  the  uhf 
television  bands  presents  a 
number  of  problems.  In  addition  to 
those  involved  in  tuning  the  com¬ 
plete  frequency  range,  it  is  neces¬ 
sary  to  consider  oscillator  tracking 
for  different  i-f  frequencies,  stray 
circuit  parameters  and  their  effects, 
and  resetability  of  contact  arrange¬ 
ments. 

Metal  strips  arranged  in  a  nonin- 
ductive,  concentric  path  are  em¬ 
ployed  as  dual-inductor  elements  in 
the  Mallory  uhf  Inductuner.  The 
edge-mounted  strips  provide  the  re¬ 
quired  inductance  range  in  270  de¬ 
grees  of  rotation.  The  strips  are 
pressed  into  molded  grooves  in  a 
mica-filled  phenolic  base  material. 
Terminals  for  each  tuning  element 
protrude  from  the  bottom  of  the 
tuner  and  one,  two,  three,  or  four 
sections  can  be  assembled  in  a 
single  case. 

The  preselector  tuning  elements 
are  shaped  differently  from  each 
other  and  from  the  oscillator  tuning 
elements  to  provide  good  uhf  track¬ 
ing.  Typical  frequency  versus  dial- 
rotation  curves  for  the  r-f  and  oscil¬ 
lator  sections  with  an  intermediate 
frequency  of  82  megacycles  (chan¬ 
nel  5  or  6)  are  shown  in  Fig.  1. 
Rest  performance  is  obtained  by 


Three-ieclion  lunar  for  It  chonnalt  14  to  83 


converter  (oscillator  frequency  be¬ 
low  preselector  frequency)  with  an 
external  tank  capacitance  approxi¬ 
mately  equal  to  the  grid-plate  capac¬ 
itance  of  the  6AF4,  approximately 
1.5  utif  external. 

The  circuit  shown  in  Fig.  3  illus¬ 
trates  one  preferred  method  of 
using  the  tuner  element.  As  the 
element  is  relatively  symmetrical  in 
structure,  both  terminals  may  be 
operated  in  a  balanced  condition 
above  ground.  One  advantage  of 
this  connection  is  the  provision  for 
placing  the  a-c  potential  of  the  vari¬ 
able  inductance  coil  center  at 
ground.  Another  advantage  is  that 
of  being  able  to  couple  into  the  cir¬ 
cuit.  at  tapped-down  points,  from 
two  relatively  isolated  circuits,  as 
in  an  antenna  circuit  or  a  mixer 
circuit. 

The  preselector  tuning  elements, 
when  connected  to  ground  as  shown 
in  Fig.  3,  exhibit  a  suck-out  reso¬ 
nance  at  approximately  370  me.  If 


using  an  unbalanced,  300-ohm 
input  circuit.  A  split-capacitor 
arrangement  is  used  for  antenna 
coupling.  A  300-ohm,  balanced- 
input  circuit  is  under  test,  but  has 
not  been  finalized  as  yet  (indicated 
in  Fig.  4). 

The  input-circuit  equivalent.  Fig. 
2,  indicates  a  preferred  circuit  ar¬ 
rangement  for  preselector  tuning 
elements.  This  arrangement  repre¬ 
sents  an  impedance  step-up  from 
the  antenna  to  match  the  tuned  cir¬ 
cuit  impedance.  This  .step-up  is  sev¬ 
eral  fold,  depending  on  the  relative 
values  of  C.  and  C,  (approximately 
2.2-to-l  capacitance  ratio,  or  5-to-l 
impedance  ratio). 

The  tuning  elements  in  the  pre- 
■selector  circuit  cover  the  tuning 
range  of  the  uhf  band  ( 10-mc  over¬ 
travel  at  each  end)  with  an  external 
tank  capacitance  of  approximately 
1  ;j.u.f.  The  oscillator  tuning  element 
will  cover  the  required  range  for  a 


OSCILLATOR- 


FREQUENCY  IN  MC 


FIG.  1 — Tuning  cuttm  for  producing  an 
l<f  ol  82  me 
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TUNE  UHF  CHANNELS 

Continuous  coverage  of  television  channels  14  to  83  is  provided  by  edge-mounted  metal 
strips  and  movable  shorting  bars  for  tuning  each  stage  of  a  receiver  front  end.  Design  and 
circuit  analysis  includes  complete  converter  using  the  elements 


the  ma(irnitudes  of  the  two  capaci¬ 
tors  are  unbalanced  (made  slightly 
different  in  opposite  directions), 
two  spurious  resonances  will  occur 
at  frequencies  slightly  lower  and 
higher  than  370  me.  If  the  value 
of  each  C  should  be  decreased  to  1.2 
|iaf,  the  spurious  re.sonance  will  be¬ 
come  high  enough  to  cau.se  a  loss  of 
gain  at  the  low  end  of  the  uhf  band. 

It  is  advisable  to  provide  a  physi¬ 
cal  ground  at  G^.  In  practice, 
grounds  G,  and  G,  can  be  inches 
apart  on  the  chassis.  The  purpo.se 
of  this  ground  is  to  short-circuit 
any  low-frequency  interference 
which  may  be  present  and  to  reduce 
oscillator  radiation. 

Suck -Outs 

When  operating  the  oscillator 
above  760  me,  it  is  necessary  to  con¬ 
nect  the  inner,  concentric  conductor 
back  on  itself,  otherwise,  an  unde¬ 
sirable  resonance  (suck-out)  oc¬ 
curs  at  approximately  780  me.  This 


suck-out  will  reduce  or  kill  the  oscil¬ 
lator  output  above  760  megacycles 
in  some  types  of  oscillator  circuits. 

A  wide-strip,  oscillator  tuning 
element  is  available  for  applications 
above  760  megacycles.  In  these 
elements,  the  suck-out  occurs  above 
900  me. 

A  3-.section  tuner  is  u.sed  in  the 
converter  circuit  of  Fig.  4  to  pro¬ 
vide  coverage  of  channels  14  to  83. 
The  o.scillator  operates  on  the  low 
side  of  the  carrier  to  prevent 
inversion  of  the  video  and  audio 
carriers,  and  thus  enables  the  con¬ 
verter  to  be  used  with  a  conven¬ 
tional  vhf  receiver. 

The  circuit  consists  of  a  prese¬ 
lector,  crystal  mixer  and  oscillator, 
followed  by  an  i-f  stage.  The  input 
impedance  is  .300  ohms  nominal, 
shown  as  a  balanced  line,  and 
the  output  impedance  is  75  to  300 
ohms.  The  gain  of  this  converter  is 
approximately  1.0  when  used  with 
the  300-ohm  output  connection  and 


Front  and  rear  views  oi  anlenna.coupliBg  section 


a  300-ohm  receiver  input. 

The  preselector  utilizes  two  tun¬ 
ing  elements  for  double-tuned  selec¬ 
tivity  and  an  impedance  match 
ahead  of  the  mixer.  Each  tuning- 
element  has  spurious  resonance 
below  the  band  at  approximately 
370  megacycles.  A  single  oscillator¬ 
tuning  element,  which  has  spurious 
resonance  above  900  megacycles,  is 
employed. 

In  this  ca.se  the  three  tuning  ele¬ 
ments  are  all  different.  The  input 
element  provides  balanced  coup¬ 
ling  to  the  antenna  and  its  shape 
differs  from  that  of  the  .second 
preselector  tuning  element.  Both 
elements  are  shaped  to  track  the 
o.scillator. 


Input  Coupling 


The  antenna-coupling  means, 
shown  in  Fig.  2,  represents  a  com- 


FIG.  2 — EqulTolcnt  input  circuit  nuiploy. 
ing  impudanca  itap-up  irom  aniunna 


FIS.  3 — Prnainclor  circuit  (bowing  bol- 
ancad  condition 
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widths  in  the  uhf  range  at  approxi-  a  few  centimeters  long  and  prob- 
mately  10  to  14  megacycles.  The  ably  has  an  inductance  of  about 
coupling  between  circuits  provided  30  millimicrohenries.  Probably  C, 

is  of  the  order  of  iiijxf.  Thus,  CiL, 
resonates  near  1,600  megacycles, 
and  k  increases  at  high  frequencies 
to  compensate  partially  for  in¬ 
creased  power  factor,  thus  keeping 
peak  separation  (which  is  equal  to 
/Vfc*  —  P’)  relatively  constant. 

In  the  mixer  circuit  shown  in 
Fig.  4,  the  input  coupling  circuit 
resonates  at  approximately  350  me. 
This  circuit  may  exhibit  a  .second 
resonance  near  900  megacycles. 

The  resistance  component  of  the 
mixer  impedance  is  estimated  to  be 
1,000  ohms,  based  on  injection  of 
approximately  1  mw  of  oscillator 
power.  Thus,  the  Q  of  the  mixer 
circuit  is  probably  somewhat  less 
than  10  at  900  me. 

The  oscillator  tuning  section 
covers  a  range  from  378  to  828 
me  for  an  i-f  of  82  me. 

Oscillator  Analysis 

The  oscillator  equivalent  circuit 
is  shown  as  a  reactance  network 
in  Fig.  5.  The  circulating  current 
in  the  tank  circuit,  composed  of 
the  reactance  arms  of  the  network 
produces  out-of-phase  potentials  be¬ 
tween  grid  and  plate. 

The  cathode  is  tapped  in  near 
a  null-point  of  the  network  due 
to  approximate  balance  between 
total  C,  and  C„  and  R,  and 
R,.  Consequently,  the  reaction  of 
the  cathode  and  heater  circuits  on 
the  oscillator  tank  circuit  is  mini¬ 
mized.  Value  R,  is  made  up  of  plate 
resi.stance  in  parallel  with  isolating 
resistance.  The  grid  leak,  in  paral¬ 
lel  with  the  transit-time  conduc¬ 
tance  constitutes  R  ,  which  changes 
with  frequency. 

Mixer  excitation  is  derived  from 
coupling  to  the  cathode  through 
the  heater-cathode  capacitance  of 
the  tube  (effective  value  of  C,t  is 
2.7  ixuf  approx  for  the  6AF4). 
Thus,  the  pre.selector  circuits  cou¬ 
pled  to  the  mixer  have  a  minimum 
reaction  on  the  oscillator.  The  oscil¬ 
lator  injection  is  relatively  uniform 
across  the  band.  The  reactance  of  L. 
increases  with  frequency,  and  tends 
to  increase  the  output  as  the  tran¬ 
sit-time  loading  of  the  input  cir¬ 
cuit  increases.  This  action  offsets 
the  general  tendency  toward  reduc¬ 
tion  in  oscillator  voltage  due  to 


promise  between  energy  transfer 
(from  various  types  of  antennas  or 
lines),  alignment  problems,  oscilla¬ 
tor  radiation  and  noise  figure. 

The  band-pass  coupling  arrange¬ 
ment  of  Fig.  4  can  be  represented 
by  Cl  and  L„  and  contains  an  auto¬ 
matic  adjustment  of  bandwidth 
across  the  range  of  the  converter. 
When  properly  aligned,  it  is  possi¬ 
ble  to  maintain  tv  channel  band- 


3  +  C/C, 

The  symbol,  r  =  ///„  is  the  ratio 
of  selector  resonance  to  the  reso¬ 
nance  of  L,C,.  The  value  of  C,  should 
be  adjusted  for  a  bandwidth  of  12 
me  at  700  megacycles,  while  L,  is 


Bottom  view  oi  converter  chouis  showe  critical  wiring  arrangement  necessary  tor 
low-inductance  leads  at  these  frequencies 


Complete  converter  covers  the  range  from  470  to  890  me 
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decrease  in  R,  at  hijfher  frequen¬ 
cies,  while  R,  remains  relatively 
unaffected. 

Although  the  ideal  ratio  of  total 
grid-circuit  capacitance  to  total 
plate-circuit  capacitance  is  not 
maintained  in  this  network  (ideal 
C,/G,  =  ii/2  =  8),  the  tendency 
toward  reduced  oscillations  at  the 
higher  frequencies,  due  to  transit¬ 
time  phase-shift,  is  offset. 

Referring  to  Fig.  6,  voltage  E, 
lags  the  tank  current  I  by  90  de¬ 
grees,  and  voltage  E,  would  lead  by 
90  degrees  if  the  power  factors  of 
both  C,  and  C,  were  small.  The 
power  factor  of  C,  decreases  with 
frequency,  but  the  power  factor  of 
C,  increases  with  frequency  (p  = 
1/RCco)  because  R,  varies  inversely 
with  the  square  of  frequency.  Thus, 
E,  tends  to  lead  by  more  than  90 
deg  as  the  frequency  increases  and 
reache.s  its  maximum  before  it 
should.  This  phase  lead  offsets  the 
increasing  transit-time  delay  be¬ 
tween  maximum  E,  and  maximum 
E,  as  the  frequency  increases. 

The  compensation  of  transit-time 
phase  shift  is  neces.sary  at  high 
frequencies  to  maintain  oscillations. 
This  compensation  will  not  occur 
for  values  of  C,  that  are  compara¬ 
tively  greater  than  C„  because 
the  power  factor  of  the  grid  cir¬ 
cuit  would  then  be  proportionally 
smaller  (current  and  voltage  would 
be  substantially  90  deg  out  of 
phase)  and  the  grid  maximum 
would  occur  too  late  for  transfer¬ 
ence-in-time  to  the  plate. 

Oscillator  drift  has  been  mini¬ 
mized  by  the  location  of  parts  and 


by  thermal  isolation  from  heat  con¬ 
tributed  by  the  i-f  and  power-sup¬ 
ply  tubes.  For  intercarrier  audio 
sets,  the  converter  stabilizes  during 
normal  set  warm-up  time  (approxi¬ 
mately  one  minute).  For  split-audio 
receivers,  a  3  to  5  minute  warm-up 
may  be  required. 

I-F  Amplifier 

The  well-known  cascode  circuit 
is  used  as  the  i-f  amplifier.  This  re¬ 
quires  neutralization  to  maintain  a 
good  noise  figure  at  high  values  of 
i-f  frequency.  The  circuit  arrange¬ 
ment  takes  account  of  the  distrib¬ 
uted  tube  constants.  Though  the  cir¬ 
cuit  is  inherently  good,  from  the 
standpoint  of  noise  figure,  the  trans¬ 
it-time  loading  of  the  first-tube  grid 
represents  a  noise  source  having  an 
effective  noi.se-temperature  ratio 
(to  r(x»m  temperature)  of  t  =  5 
(corresponding  to  t  =  1,  2,  3,  or 
higher  for  a  crystal).  The  transit¬ 
time  conductance  g,  is  inversely 
proportional  to  the  square  of  the 
frequency  up  to  200  megacycles. 
For  the  6BQ7,  the  transit-time 
loading  is  approximately  10,000 
ohms  at  82  megacycles.  This  con¬ 
stitutes  a  noise  generator  between 
grid  and  cathode. 

Noise  Figure 

It  can  be  shown  that  the  princi¬ 
pal  noise  sources  in  an  amplifier  are 
related  to  an  input  network  of 
equivalent  resistors  (See  Fig.  7) 
or  conductances,  whose  tempera¬ 
tures  may  not  be  all  the  same.  Fur¬ 
ther,  the  available  noise  power  out¬ 
put  of  conductances  in  parallel,  all 


FIG.  S — Raactcmc*  natwork  •qulvaUol 
oi  otcUlator 


FIG.  6 — Analyiia  oi  componsallon  lor 
oocUlator  transit-timo  photo  thill 


FIG.  7 — EquiTolont  lotitloncot  and  con 
ductonco  oi  omplUior 


at  the  same  temperature  T,  is  equal 
to  KTB  over  a  bandwidth  B.  This  is 
identical  to  the  available  output 
from  any  resistor  at  temperature  T, 
regardless  of  its  magnitude. 

Each  resistor  contributes  only  a 
portion  of  the  total  noise  power. 
Due  to  the  presence  of  the  others, 
only  a  portion  of  KTB  is  available 
from  each.  This  portion  depends  di- 
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FIG.  8 — Operatlnq  conditions  ol  i-l  ampiifier 


FIG.  9 — Fac.ors  '.nvolved  in  iiqurinq  CTcrall  noise  liqure 


rectly  upon  the  temperature  of  the 
re.sistor  and  upon  the  ratio  of  its 
conductance  to  the  total  conduc¬ 
tance.  Thus,  the  total  noise  power 
available  from  the  network  is  the 
sum  of  the  noise  powers  available 
from  each  resistor,  regardless  of 
whether  they  are  in  series  or  paral¬ 
lel. 

Xoi.se  figure  for  a  passive  net¬ 
work  (containing  noise  sources)  is 
defined  as  the  available  signal-to- 
noise  power  input  divided  by  avail¬ 
able  signal-to-noise  power  output. 
The  available  noise  power  input 
from  the  signal  source  resistor  R, 
is  attenuated  by  the  network,  but 
the  signal  impressed  at  /  is  the 
same  as  that  which  appears  at  O. 
Therefore,  noise  figure  as  defined  in 
the  literature  (since  1944)  is  really 
the  ratio  of  noise-power  output  to 
noise-power  input. 

It  can  be  shown  that  the  noise 
figure  of  the  network  is 


F  = 


T.  ^  g.  T. 


+ 


(1) 


g.T. 

parallel  ecnductanceg 
Jv>  +  9'.+  9i)' 

T, 

Heriea  rondurtance.'* 

The  conductance  form  of  the 
noise  figure  equation  is  often  more 
convenient  than  the  resistance 


form,  since  transit-time  conduct¬ 
ance  (g,  versus  frequency)  curves 
are  usually  given  for  vacuum  tubes, 
and  g,  (equivalent  plate-current 
noise  resistance  referred  to  the 
grid  circuit)  usually  can  be  taken 
as  g„  2.5  for  a  triode.  This  ex¬ 
pression  for  noise  figure  can  be  ex¬ 
tended  for  any  number  of  parallel 
or  series  conductances. 

In  most  cases,  all  the  tempera¬ 
tures  are  equal  to  T„  except  T„ 
which  is  the  cathode  temperature 
and  is  equal  approximately  to  5  X 
T„  so  Eq.  1  can  be  simplified. 


f  =  H-- 


5gi  (g.  +  g.  +  gl)’ 

g<g< 


.+  ^  +  11- 
9- 


(2) 


The  operating  diagram  of  the  i-f 
amplifier  is  shown  in  Fig.  8.  The 
noise  figure  of  the  second  tube  com¬ 
puted  for  Eq.  2  is  5.5.  The  noise 
figure  of  the  first  tube  is  3.34.  Since 
the  gain  of  the  first  tube  is  1.0,  the 
overall  noise  figure  of  the  i-f  ampli¬ 
fier  is  7.84. 

The  overall  noise  figure  of  the 
converter  can  be  computed  by 
reference  to  Fig.  9. 


1  -f- 


+ 


F„- I  ^  Fi-\ 


GGc 


GCcG. 


(3) 


Each  noise-figure  contribution  is 
referred  to  the  input. 

The  i-f  output  circuit  is  a  double- 


tuned  transformer,  12  me  wide  at 
the  half-power  points,  with  center 
frequency  at  82  me.  The  gain  of 
the  i-f  amplifier  is  approximately  6, 
from  input  to  output  terminals. 
The  output  impedance  is  nominally 
300  ohms  for  channels  5  and  6. 
Since  the  conversion  gain  is  0.25 
and  there  is  voltage  step-down  of 
0.6  ahead  of  the  converter,  the  over¬ 
all  gain  is  approximately  1.0. 

Noise  Figure 

From  the  thermal  noise  stand- 
iwint  it  is  not  neces.sary  for  a  uhf 
converter  to  have  a  gain  greater 
than  1.0  so  long  as  the  converter 
itself  is  a  source  of  consider¬ 
able  noise.  When  the  noise  figure 
is  as  high  as  100  (20  db),  the 
noise  power  output  is  100  times  the 
noise  power  input.  Since  the  input 
and  output  impedances  are  equal 
(300  ohms),  the  noise  voltage  de¬ 
veloped  at  the  receiver  input  termi¬ 
nals  is  10  times  that  at  the  antenna 
terminals  normally. 

Thus,  the  noise  figure  of  the  re¬ 
ceiver  becomes  negligible  because 
the  receiver  noise  contributions  are 
referred  to  a  much  higher  source 
noise  than  in  vhf  reception.  This 
means  that,  although  there  are 
normally  only  4.2  jiv  of  noise  across 
the  300-ohm  input  of  a  vhf  receiver, 
with  a  bandwidth  of  3.5  me,  there 
will  be  42  ;xv  from  a  converter  with 
a  20-db  noise  figure  and  unity  gain. 

If  it  is  arbitrarily  .stated  that  a  2 
to  1  peak  signal-to-noise  ratio  is 
required  for  a  usable  picture,  then 
the  {>eak  signal  should  be  2  x  1.4 
X  4.2  =  11.76  jiV  for  vhf  reception 
or  117  gv  for  uhf  reception,  using 
the  converter.  It  will  not  help  to 
increa.se  the  converter  gain,  for 
this  will  not  change  the  signal-to- 
noise  ratio  at  the  antenna.  Almost 
any  television  receiver  will  operate 
on  117  gv  of  signal.  Any  addi¬ 
tional  gain  will  merely  back-down 
the  avc,  but  will  not  change  the 
signal-to-noise  ratio.  Signal-to- 
noi.se  may  be  improved  for  uhf  re¬ 
ception  only  by  obtaining  more 
than  117  gv  of  signal  at  the  con¬ 
verter  input,  or  by  adding  r-f 
amplification  ahead  of  the  mixer  to 
improve  the  noi.se  figure. 

The  authors  appreciate  the  tech¬ 
nical  aid  given  by  B.  B.  King  and 
W.  E.  Garrigus. 
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Magnetic  Modulators 


Conversion  of  low-level,  low-frequency  or  d-c  signals  to  a-c  signals  capable  of  being 
amplified  by  conventional  means  is  accomplished  by  magnetic-amplifiec-type  device  that 
combines  high  efficiency  and  reliability  with  extreme  ruggedness 


By  E.  P.  FELCH,  V.  E.  LEBG  and  F.  6.  MERRILL 

Bell  Telephone  Laboratories 
Murray  HiU,  New  Jersey 


Amplification  of  small  direct 
■and  subaudio  a-c  signals  has 
always  presented  problems  such  as 
high  noise  and  poor  zero-stability. 
Many  ingenious  methods  for  cir¬ 
cumventing  these  difficulties  have 
l)een  proposed  and  used.  Most  in¬ 
volve  the  conversion  of  the  signals 
to  be  measured  to  a-c  signals  of 
frequencies  that  can  be  readily 
amplified  by  conventional  means. 

This  pa|)er  describes  such  a 
method  employing  a  magnetic  mod¬ 
ulator,  or  magnettor. 

A  magnettor  is  a  low-level  sig¬ 
nal  converter  employing  magnetic 
modulation.  While  magnettors  fall 
in  the  general  category  of  magnetic 
amplifiers,  they  correspond  func¬ 
tionally  to  the  modulators,  .some¬ 
times  called  mixers  or  converters, 
in  the  electron-tube  art.  Their  con¬ 
version  efficiency,  low  noise  level, 
and  linearity  adapt  them  particu¬ 
larly  well  to  applications  requiring 
low-level  signal  conversion  for 
which  they  are  ordinarily  used. 


Their  frequency  response  extends 
downward  to  direct  current.  The 
freedom  from  moving  parts  and 
critical  balances  common  to  other 
types  of  converters  not  only  per¬ 
mits  extended  frequency  response 
but  also  achieves  long  life  and  free¬ 
dom  from  maintenance. 

The  principles  underlying  the 
operation  of  magnettors  are  far 
from  new.  Extensive  studies  of  the 
behavior  of  high-permeability  mag¬ 
netic  materials  as  low-level  modula¬ 
tors  have  been  carried  out  as  indi¬ 
cated  by  the  bibliography  at  the 
end  of  this  article. 

Principles  of  Operation 

In  its  simple.st  form,  as  shown  in 
Fig.  1,  a  magnettor  consists  of  a 
core  of  magnetic  material  sur¬ 
rounded  by  a  single  winding.  A 
pure  sinu.soidal  current  of  exciting 
frequency  /  is  applied  to  the  wind¬ 
ing  and  increa.sed  in  value  until 
the  core  is  nearly  saturated  during 
a  jiortion  of  every  half  cycle.  If 


the  voltage  across  the  coil  is  ana¬ 
lyzed,  it  will  be  found  to  consist  of 
the  exciting  frequency  and  odd 
harmonics  thereof.  No  even  har¬ 
monics  of  the  exciting  frequency 
will  be  present,  in  the  ideal  ca.se. 
However,  if  a  direct-current  signal 
is  super-imposed  on  the  alternating 
current  in  the  winding,  the  second 
and  higher  even  harmonics  of  the 
exciting  frequency  will  appear 
across  the  winding. 

This  behavior  is  a  consequence  of 
the  perfect  .symmetry  of  the  normal 
B-H  curves,  which  produces  corre¬ 
sponding  symmetry  of  the  output 
voltage  wave.  This  symmetry  can 
be  measurably  upset  by  unidirec¬ 
tional  flux  which  may  be  many 
orders  of  magnitude  less  than  the 
saturation  flux  value. 

If  the  amplitude  of  the  second 
harmonic  output  voltage  is  com¬ 
pared  with  the  d-c  signal  current, 
a  linear  relationship  will  be  found 
to  exist  over  a  range  of  at  least  300 
to  1,  or  50  db,  limited  by  noise  and 
by  saturation  at  the  lower  and 
upper  extremes  of  the  range, 
respectively. 

Polarity,  Phase  and  Sidebands 

Direct-current  signal  inputs  of 
opposite  polarities  produce  second-’ 
harmonic  output  voltages  differing 
in  phase  by  180  degrees.  In  other 


FIG.  1  — Basic  circuit  ihowt  maqnattor  (magnatic  modulator)  boinq  usod  to  cooTOrt 
d.c  signal  to  proportional  a.c  signal  capoblo  oi  boinq  amplUiod  by  convsntional  moans 


FIG.  2 — Straight  tubular  cars  magnsttor  roguirss  considorablo  shisiding  to  sliminats  spurious  signals  tram  ambiont  iisids.  Psrmalloy 
shoot  at  lolt  is  rollsd  into  cylindor  and  placod  in  2-in-long  mothacrylats  spool 
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FIG.  3 — Toroidal  core  conliquration  reduces  shieldinq  requirements.  One-mil  thick 
strip  (leit)  is  wound  around  IVs-inch  ceramic  spool 


I 
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words,  the  pha.se  of  the  second- 
harmonic  output  voltage  follows  the 
polarity  of  the  d-c  input  signal. 
This  is  an  exceedingly  u.seful  prop¬ 
erty.  By  employing  a  phase-sensi¬ 
tive  rectifier  for  reconversion  of 
the  second  harmonic  voltage  to  di¬ 
rect  current,  the  polarity  of  the  in¬ 
put  signal  may  be  recovered  in  the 
output.  The  frequency  and  wave 
shape  of  a-c  signal  inputs  can  be 
reproduced  in  the  output  provided 
that  demodulation  is  accomplished 
in  a  pha.se-sensitive  demodulator. 

If  a  simple  rectifier  or  demodu¬ 
lator  is  employed  the  input-output 
relationships  are  quite  different. 
For  direct-current  signal  inputs  of 
either  polarity,  the  rectified  output 
is  d-c  of  a  single  polarity. 

For  a-c  signal  inputs  the  princi¬ 
pal  demodulator  output  consists  of 
the  second  harmonic  of  the  a-c 
input  signal.  The  magnettor  out¬ 
put  for  an  a-c  signal  input  contain¬ 
ing  no  d-c  component  comprises  two 
sidebands  of  frequencies  numeric¬ 
ally  equal  to  the  sum  and  difference, 
respectively,  of  the  second  har¬ 
monic  of  the  exciting  frequency  and 
the  input  signal  frequency.  Since 
there  is  no  second  harmonic  gen¬ 
erated  in  this  ca.se  the  signal  fre¬ 
quency  to  sideband  relationship  is 
like  that  associated  with  sup- 
pres.sed-carrier  modulation  systems. 

The  degree  and  permanence  of 
carrier  suppression  obtainable  with 
magnettors  significantly  exceeds 
that  of  other  types  of  modulators 
because  of  the  almost  perfect  in¬ 
herent  symmetry  of  the  B-H  char¬ 
acteristic,  upon  which  this  balance 
depends.  This  is  in  contrast  with 
the  usual  situation  where  carrier 
balance  is  a  function  of  the  identity 
of  pairs  of  nonlinear  circuit  ele¬ 


ments  of  indifferent  stability. 

Superposition  of  a  d-c  input  sig¬ 
nal  restores  the  second-harmonic 
carrier  and  produces  a  relationship 
analogous  to  that  encountered  in 
conventional  amplitude  modulation. 

The  amplitude,  phase  and  side¬ 
band  relationships  mentioned  above 
hold  for  all  of  the  higher  even  har¬ 
monics  as  well  as  for  the  .second. 
This  fact  has  been  exploited  in 
some  magnetometers. 

The  performance  of  magnettors 
is  dependent  upon  their  physical 
design  and  upon  the  circuit  in 
which  they  are  used.  Characteris¬ 
tics  of  principal  interest  include 
transimpedance,  noise  level,  linear¬ 
ity,  frequency  response  and  input 
impedance.  Transimpedance  is  a 
term  given  to  the  derivative  of  the 
oi)en  circuit  second  harmonic  out¬ 
put  voltage  with  respect  to  the 
input  current 
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where  a'  is  the  effective  permeabil¬ 
ity  (approaches  permeability  of 
core  material  for  torodial  or  other 
clo.sed  coil  structure),  S  the  num¬ 
ber  of  turns,  i4  the  cro.ss-.sectional 
area  of  the  core  in  .square  centi¬ 
meters,  /  the  excitation  frequency 
in  cps  and  I  the  length  of  the  wind¬ 
ing  in  centimeters. 


Core  Materials 

The  selection  of  core  material 
affects  both  the  transimpedance 
and  the  excitation  requirements. 
Desirable  characteristics  are  high 
permeability,  for  maximum  trans¬ 
impedance;  low  coercive  force,  for 
minimum  loss  of  excitation  power 
through  hysteresis;  and  ea.se  of 
producing  saturation  at  relatively 


low  magnetizing  forces. 

The.se  properties  are  combined 
to  a  highly  satisfactory  degree 
in  4-79  Molybdenum-Permalloy. 

The  thickness  of  metallic  core 
materials  affects  the  eddy  current 
los.ses — the  thinner  the  material, 
the  lower  the  losses. 

The  design  of  the  core  .structure 
influences  two  aspects  of  magnettor 
performance  to  a  marked  degree — 
transimpedance  and  noise  level.  De¬ 
sirable  characteristics  are  high  ;jl' 
for  maximum  transimpedance,  free¬ 
dom  from  mechanical  strain  of  the 
core  material  for  minimum  noise 
level  and  zero  offset,  and  rigidity 
and  mechanical  stability  for  mini¬ 
mum  noise  level.  Two  basic  core 
structures  have  been  employed  in 
the  simple  circuit  of  Fig.  1 — the 
straight  tubular  type  and  the  toroi¬ 
dal  form. 

Tubular  Cores 

The  straight  tubular  core  mag¬ 
nettor  is  shown  in  Fig.  2.  These 
perform  excellently  as  d-c  to  a-c 
converters,  if  adequate  shielding 
is  provided  to  eliminate  spurious 
signals  from  ambient  magnetic 
fields,  such  as  that  of  the  earth  or 
of  neighboring  electrical  machin¬ 
ery. 

As  shown  in  Fig.  2  this  core 
consists  of  a  .strip  of  4-79  Mo- 
permalloy  one  mil  thick  and  3  inch 
wide  rolled  into  a  tubule  about  1  '10 
inch  in  diameter  and  1  i  inches  long. 
The  rolled  core  has  barely  more 
than  one  convolution,  .\fter  it  is 
annealed  it  is  slipped  over  a  glass 
tube,  which  is  then  in.serted  in  a 
Lucite  spool  as  shown. 

The  tubular  form  of  core  posses- 
.ses  a  number  of  advantages  over 
other  straight-core  structures  such 
as  flat  strips  and  wires.  Inherent 
rigidity  and  adaptability  to  strain- 
free  mounting  are  perhaps  its  out¬ 
standing  virtues.  In  any  magnet¬ 
tor  core  structure  strains  of  a 
permanent  or  a  transient  nature 
give  ri.se  to  zero  offset  and  noise, 
respectively. 

In  a  .straight  core  or,  for  that 
matter,  in  any  core  structure  with 
a  large  air-gap,  the  effective  perme¬ 
ability  ji'  is  a  function  of  the  core 
geometry  as  well  as  of  the  perme¬ 
ability  of  the  magnetic  material 
itself.  In  a  .solid  cylindrical  core 
the  value  of  a'  is  particularly  de- 
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pendent  upon  the  lenKth-to-diam- 
eter  ratio.  It  is  greater  for  long 
slender  cores.  For  tubular  cores 
the  effective  diameter  is  not  the  out¬ 
side  diameter  but  it  approximates 
more  closely  that  of  a  solid  cylinder 
containing  the  same  amount  of 
material,  and  having  the  same 
length. 

It  is  difficult  to  be  rigorous  con¬ 
cerning  values  of  a'  for  cores  of 
various  dimensions.  However, 
Table  I,  which  is  based  upon  exper¬ 
imental  data,  illustrates  the  influ¬ 
ence  of  core  dimensions  upon  the 
value  of  a'.  All  of  the.se  cores  were 
made  from  4-79  Mo-permalloy  tape 
1  mil  thick,  and  contained  one  or 
more  convolutions  to  make  up  the 
areas  indicated.  A  figure  of  merit 
is  shown  in  the  last  column.  This 
is  simply  the  product  of  yi'  and  the 
area  of  core  material,  as  they  both 
appear  in  the  formula  for  trans¬ 
impedance. 

Despite  the  approximate  nature 
of  these  data  it  may  be  concluded 
therefrom  that  for  a  tubular  core 
magnettor  the  transimpedance  is 
approximately  proportional  to  the 
length  of  the  core,  and  is  influenced 
to  a  minor  degree  by  the  amount  of 
material  in  the  core.  Since,  how¬ 
ever,  the  required  exciting  volt- 
amperes  is  a  function  of  the  area 
of  core  material  it  appears  advan¬ 
tageous  to  employ  cores  containing 
the  minimum  amount  of  material. 

The  effective  output  impedance 
of  straight  tubular  core  magnet- 
tors  is  affected  principally  by  the 
value  of  a',  and  secondarily  by  the 
area  of  the  core.  The.se  effects  also 
favor  cores  of  smallest  practicable 
cross-section. 

Toroidal  Cores 

Magnettors  with  toroidal  cores, 
for  applications  not  involving  meas¬ 
urements  of  the  earth’s  field,  have 
proven  attractive  from  two  stand¬ 
points.  The  problem  of  shielding 
the  core  from  earth’s  field  is  re¬ 
duced  by  a  factor  of  about  1,000 
compared  with  those  having 
.straight  cores,  and  the  transimped¬ 
ance  which  can  be  realized  is  in¬ 
creased  by  at  least  an  order  of  mag¬ 
nitude  for  structures  utilizing 
approximately  equal  volumes.  The 
latter  advantage  arises  from  the 
fact  that  the  value  of  n'  approaches 
clo.sely  the  permeability  of  the  ma¬ 


terial  itself  and  is  practically  inde¬ 
pendent  of  core  dimensions.  The 
only  drawback  to  this  is  that  the 
permeability  of  the  material  may  be 
somewhat  less  stable  than  that  of 
11.'  for  tubular  cores.  This  provides 
a  partial  explanation  for  the 
slightly  higher  residual  noise  level 
observed  in  toroidal  core  magnet- 
tors. 

The  transimpedance  and  the  ex¬ 
citing  power  in  this  case  are  both 
approximately  proportional  to  the 
cross-sectional  area  of  core  mate¬ 
rial.  The  effective  output  imped¬ 
ance  has  been  found  to  be  almost 
proportional  to  core  area.  Hence, 
l)oth  the  open-circuit  output  voltage 
and  the  output  power  into  a 
matched  load  for  a  given  d-c  input 
current  are  linearly  proportional  to 
the  core  area. 

Two  general  types  of  toroidal 
cores  have  been  found  u.seful.  One 
consists  of  a  pile-up  of  permalloy 
washers  insulated  from  each  other 
and  enclo.sed  in  an  annular  box  of 
rigid  material.  The  box  insulates 
the  core  material  from  mechanical 
.strains.  Another  toroidal  core  de¬ 
sign  which  lends  it.self  well  to 
manufacture  by  more  or  less  con¬ 
ventional  methods  is  illu.strated  in 
Fig.  3.  The  ends  of  the  tape  are 
spot  welded  and  the  assembly  is 
annealed  as  a  unit.  The  coil  wind¬ 
ing  is  applied  directly  to  the  ce¬ 
ramic  form.  The  core  illustrated 
consi.sts  of  a  single  turn  of  tape.  The 
core  area  may  be  increased  as  de¬ 
sired  by  applying  more  turns  of 
tape.  Values  of  -x  determined  ex¬ 


perimentally  for  this  type  of  struc¬ 
ture  are  in  the  order  of  30.000. 

Windittgs 

From  the  standpoint  of  signal 
input  the  significant  parameters  of 
the  winding  are  resistance  and  \/l, 
the  turns  per  unit  length  of  the 
winding.  Minimizing  resistance  and 
maximizing  N/l  increase  the  volt¬ 
age  and  current  sensitivities,  re¬ 
spectively.  For  a-c  signal  inputs 
the  impedance  of  the  winding  is 
important,  and  this  is  proportional 
to  N',  the  square  of  the  number  of 
turn.s.  The  output  voltage  for  a 
given  ampere  turn  signal  input  is 
proportional  to  N.  However,  since 
the  effective  output  impedance  is 
approximately  proportional  to  iV*, 
the  power  output  into  a  matched 
load  is  sub.stantially  independent  of 
the  number  of  turns. 

Multiple  Configurations 

As  a  logical  consequence  of  the 
above  relationships  magnettors 
have  been  con.structed  with  multiple 
windings,  giving  the  designer  a 
wider  choice  of  X  for  various 
functions.  When  separate  exci¬ 
tation  windings  are  employed  a 
further  advantage  may  be  gained 
by  pairing  the  magnettwr  with 
a  second  two-winding  core  struc¬ 
ture.  The  excitation  windings 
may  then  be  connected  in  t)ppos- 
ing  fa.shion  while  the  signal  in¬ 
put  and  output  windings  are  con¬ 
nected  in  aiding  fashion.  This 
arrangement  is  shown  .schematically 


Table  I — Typical  Characteristics  of  Tubular  Cores 
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in  Fig.  4  for  magnettors  illustrated 
in  Fig.  3.  It  provides  conjugacy 
between  the  excitation  and  output 
circuits,  which  relaxes  filtering 
requirements. 

The  signal  input  and  output  volt¬ 
ages  appear  across  the  windings  in 
the  same  sense.  This  appears  to  be 
an  indissoluble  relationship  which 
necessitates  a  series  or  parallel  feed 
arrangement  of  the  input  signal. 
In  the  circuit  of  Fig.  4  this  is  read¬ 
ily  accomplished  by  employing  a 
floating  input  winding  in  the  out¬ 
put  filter  in  conjunction  with  a 
capacitor  shunting  the  input  signal 
circuit. 

Another  method  of  accomplish¬ 
ing  these  objectives  is  to  place  the 
exciting  windings  upon  the  two  in¬ 
dividual  cores  and  then  place  a 
single  signal  input  and  output 
winding  around  the  two  cores 
stacked  together. 

Circuit  Design 

Many  aspects  of  the  design  of 
circuits  employing  magnettors  have 
already  been  discussed  earlier  in 
this  paper.  The  choices  of  excita¬ 
tion  and  output  frequencies  are  in¬ 
fluenced  by  several  factors. 

Favoring  a  higher  excitation  fre¬ 
quency  are  considerations  of:  (1) 
Signal  bandwidth  or  speed  of  re¬ 
sponse.  The  wave-form  of  the  use¬ 
ful  output  is  delineated  by  the 
envelope  of  the  excitation  fre¬ 
quency.  (2)  Sensitivity  and  signal- 
to-noise  ratio.  The  transimped¬ 
ance  is  a  linear  function  of  the 
excitation  frequency. 

Favoring  a  lower  excitation  fre¬ 
quency  are  considerations  of:  (1) 
Unwanted  winding  re.sonances. 
These  are  particularly  trouble.some 
if  a  large  number  of  winding  turns 
are  required  to  match  a  high-im- 


I)edance  signal  source.  (2)  Eddy- 
current  losses.  These  become  sig¬ 
nificant  in  1-mil  4-79  Mo-permalloy 
at  excitation  frequencies  above  5 
to  10  kc.  (3)  Availability  of  excita¬ 
tion  power.  This  favors  operation 
at  power  frequencies  of  60  or  400 
cps.  An  excitation  frequency  of 
1,000  cps  has  found  considerable 
use,  repre.senting  a  compromise  be¬ 
tween  the  conflicting  factors  men¬ 
tioned  above.  For  a  wider  signal- 
frequency  bandwidth,  20  and  60  kc 
excitation  frequencies  have  been 
used. 

Once  the  choice  of  excitation  fre¬ 
quency  has  been  made  the  choice 
of  output  frequency  remains.  That 
is,  the  second,  or  any  higher  har¬ 
monic  may  be  selected.  The  output 
voltage  for  the  various  even  har¬ 
monics  for  a  given  input  current 
and  excitation  frequency  are  sub¬ 
stantially  equal,  but  the  equivalent 
output  impedances  increa.ses  lin¬ 
early  with  frequency.  Consequently 
there  is  little  advantage  to  be 
gained  from  utilizing  a  higher  har¬ 
monic  than  the  second. 

In  an  experiment  aimed  at  de¬ 
termining  qualitatively  the  per¬ 
formance  at  higher  frequencies  of 
the  twin-core  magnettor  shown  in 
Fig.  3  it  was  supplied  with  an  exci¬ 
tation  frequency  of  60  kc.  This  re¬ 
quired  about  30  times  the  driving 
power  required  at  1  kc  to  attain 
adequate  saturation.  An  audio¬ 
frequency  signal  of  about  10  milli¬ 
volts  from  a  variable  reluctance 
phonograph  pickup  together  with  a 
.somewhat  greater  d-c  voltage  were 
introduced  in  the  signal  windings. 
The  output  spectrum  was  explored 
with  a  radio  receiver.  Carrier  and 
audio  sidebands  were  present  at 
120  kc  intervals  throughout  the 
frequency  range  720  to  1,440  kc. 


The  frequency  response  was  flat 
from  d-c  to  beyond  3  kc,  where  the 
radio  receiver  started  to  cut  off 
anyway.  The  quality  of  reproduced 
music  was  comparable  with  that  ob¬ 
tained  from  radio  stations  at  each 
output  frequency.  By  dropping  the 
excitation  frequency  to  20  kc  the 
spectrum  was  filled  with  outputs  at 
40-kc  intervals,  with  no  perceptible 
loss  in  quality. 

Excitation  Source 

The  primary  requirement  to  be 
met  by  the  excitation  source  is  that 
it  deliver  sufficient  power  to  drive 
the  core  material  close  to  satura¬ 
tion  during  a  portion  of  each  half 
cycle.  The  transimpedance  of  a 
magnettor  increa.ses  rapidly  with 
increasing  exciting  current  up  to 
a  maximum  and  then  gradually  de- 
crea.ses.  It  is  desirable  to  operate 
at  or  ju.st  beyond  this  maximum  for 
several  reasons.  First,  the  influ¬ 
ence  of  changes  in  exciting  current 
upon  transimpedance  is  minimized. 
Second,  the  memory  effect  of  large- 
signal  inputs  is  eliminated.  Third, 
the  dynamic  range  of  signal  ampli¬ 
tudes  between  noise  and  overload  is 
approaching  maximum. 

It  has  been  found  advantageous 
to  employ  excitation  sources  having 
appreciably  lower  internal  imped¬ 
ance  than  that  of  the  magnettor. 

Another  important  requirement 
is  that  the  spurious  second  har¬ 
monic  output  voltage  from  the  ex¬ 
citation  source  be  low.  While  the 
balanced  magnettor  circuit  reduces 
the  transmission  of  second  har¬ 
monic  from  the  excitation  source 
into  the  useful  output  circuit,  it  is 
still  nece.s.sary  that  it  be  minimized. 
With  unbalanced  magnettors  and 
those  operating  at  extremely  low 
signal  levels,  a  .second  harmonic  re- 


FIG.  4 — Circuit  ihowt  typical  use  ol  magnettors  in  coniunction 
with  vacuum  tube 


FIG.  S — Single-tube  exciting  oscillator  has  low-impedance  out¬ 
put  and  excellent  level  stability 
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jection  filter  is  necessary  between 
the  output  of  the  excitation  source 
and  the  magnettor  to  reduce  the 
spurious  second  harmonic  reaching 
the  useful  output  circuit. 

Good  regulation  or  level  stability 
of  the  excitation  source  is  es.sential 
in  order  to  realize  the  minimum 
noise  from  magnettors. 

A  single-tube  o.scillator  combin¬ 
ing  the  attributes  of  low  output  im¬ 
pedance  (le.ss  than  10  ohms)  and 
excellent  level  stability  is  shown  in 
Fig.  5.  The  power  output  is  around 
10  milliwatts. 

Output  Filters 

Two  factors  determine  to  a  large 
extent  the  requirements  for  the 
output  filter  used  with  a  magnettor. 
First,  the  bandwidth  must  be  ade¬ 
quate  to  handle  the  sidebands  cor¬ 
responding  to  the  highest  signal 
input  frequency.  Second,  the  dis¬ 
crimination  against  the  excitation 
frequency  and  odd  harmonics  there¬ 
of  must  be  sufficient  to  reduce  their 
contributions  to  zero  offset  and 
noise  to  acceptable  values.  The  fil¬ 
ter  may  also  be  designed  to  fulfill 
two  additional  functions — imped¬ 
ance  matching  to  the  grid  of  an 
electron  tube,  and  providing  a  se¬ 
ries  or  parallel  feed  path  for  the 
signal  input  current. 

The  simplest  form  of  filter  ca¬ 
pable  of  meeting  these  retiuirements 
consists  of  a  tuned  circuit.  For 
ratios  of  excitation  freijuencies  of 
the  order  of  50  or  greater,  such 
simple  filters  or  impedance-trans¬ 
forming  pi  circuits  are  quite 
ade(|uate.  For  bandwidths  in  the 
order  of  1#  percent  of  the  excita¬ 
tion  frequency,  band-pa.ss  struc¬ 
tures  are  necessary.  Care  mu.st  be 
exerci.sed  to  insure  that  the  induc¬ 
tors  employed  in  the  filters  do  not 
themselves  act  as  magnettors  and 
impair  the  overall  linearity.  This 
can  be  avoided  by  using  inductors 
having  air  cores  or  suitable  mag¬ 
netic  cores  exhibiting  low  modula¬ 
tion. 

.\  phase  modulator,  as  noted 
previously,  is  useful  for  conversion 
to  d-c  of  the  filtered  and  amplified 
magnettor  output  with  output  polar¬ 
ity  corresponding  to  that  of  the 
input.  Such  a  pha.se  modulator  is 
capable  of  discriminating  against 
unwanted  second  harmonic  voltages 
in  quadrature  with  the  voltages  of 


FIG.  6 — CurrM  show  lin^ority  b*tw*«n 
d-c  Input  and  a-c  output 


the  same  frequency  produced  by 
signal  inputs. 

A  magnettor  designed  for  use  in 
an  automatic  telephone  line  insula¬ 
tion  resistance  test  set  furnishes  a 
practical  example  of  the  usefulness 
of  such  devices. 

Insulation  Tester 

The  requirements  for  this  appli¬ 
cation  called  for  the  linear  con¬ 
version  of  signal  currents  of  1  to 
100  microamperes  in  the  frequency 
range  of  d-c  to  100  cycles.  Partic¬ 
ularly  troublesome  to  the  tube  ap¬ 
proach  were  the  stipulations  that 
the  measuring  circuit  could  intro¬ 
duce  no  more  than  50  ohms  resist¬ 
ance  in  the  circuit,  and  that  the 
entire  signal  circuit  -must  operate 
off  ground. 

The  magnettor  circuit  arrange¬ 
ment  of  Fig.  4  successfully  meets 
the.se  re<iuirements.  A  twin-to¬ 
roidal-core  magnettor  with  single¬ 
turn  cores,  as  shown  in  Fig.  3,  is 
employed.  Exciting  windings  are 
200  turns  each  and  the  signal  wind¬ 
ings  are  1,000  turns  each.  The  ex¬ 
citing  frequency  of  1,000  cycles  is 
derived  from  the  single-tube  oscil¬ 
lator  shown  in  Fig.  5.  The  second 
harmonic  output  is  selected  with  a 
filter  having  a  pa.ss  band  200  cycles 
in  width. 

The  d-c  input— a-c  output  char¬ 
acteristics  are  shown  in  Fig.  6  for 
four  values  of  exciting  voltage.  The 
slope  is  about  10  millivolts  per 
microampere  corresponding  to  a 
transimpedance  including  filter 
step-up  of  10‘  ohms.  The  power 
gain  in  the  magnettor  itself  is 
about  6  db.  The  zero-signal  output 
is  equivalent  to  an  input  of  less 
than  one-half  microampere  or  about 
10'“  watts.  The  linearity  is  excel¬ 
lent  from  1  to  100  microamperes 


and  the  overload  point  is  greater 
than  1,000  microamperes.  Since  the 
signal  input  impedance  is  80  ohms, 
the  zero-signal  residual  or  offset 
corresponds  to  less  than  20  micro¬ 
volts.  The  signal-frequency  re- 
spon.se  is  fiat  within  3  db  from 
direct  current  to  100  cycles. 

A  magnettor  of  the  twin-c*ore 
type  having  70  convolutions  in  each 
core  and  windings  similar  to  that 
mentioned  above  was  tested  with 
its  output  connected  to  a  wave 
analyzer.  Excitation  was  provided 
by  a  well-filtered  1,000-cycle  oscil¬ 
lator.  The  .second  harmonic  output 
into  one  megohm  for  a  one-micro- 
ampere  signal  was  70  millivolts. 
This  corresponds  to  a  transimiied- 
ance  of  70,000  ohms.  The  power 
gain  in  the  magnettor  alone  was 
more  than  1,000,  or  30  db.  The  zero- 
signal  residual  or  off.set  and  noise 
was  less  than  one-tenth  microam¬ 
pere  or  le.ss  than  10  "  watts.  The 
output  was  linear  from  0.1  up  to 
100  microamperes.  The  equivalent 
output  impedance  of  the  magnettor 
was  in  the  order  of  200,000  ohm.s. 

Magnettors  offer  advantages  over 
other  techniques  for  signal  conver¬ 
sion  in  many  applications. 

A  great  deal  of  exploratory  work 
still  needs  to  be  done  to  realize 
their  full  potentialities.  However, 
as  a  note  of  caution,  prediction  of 
their  performance  is  difficult,  and 
measurements  are  not  ea.sy  becau.se 
of  the  unusual  and  changing  ' 
waveforms  encountered  and  the 
number  of  parameters  involved.  It  , 
is  hoped  that  this  paper  will  stim¬ 
ulate  activity  in  this  somewhat  , 
neglected  field. 
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Broad-Banding 


FIG.  1 — Plot  of  Eq.  1  covering  the  range  of  from  0.3  to  2.0  and  On  from  0  to  90  degrees.  Values  of  »„  from  90  to  180  degrees  are 

geometrically  symmetrical 


INCREASING  development.s  in  elec- 
tronie.s,  such  as  radar  and  tele¬ 
vision,  require  numerous  applica¬ 
tions  of  wide-band  i-f  amplifiers. 

This  article  with  the  aid  of  nomo¬ 
graphs  and  charts,  simplifies  the 
design  calculations  of  two  types  of 
stagger-tuned  i-f  amplifiers,  that  is, 
the  Butterworth  (or  maximally 
flat)  response  and  the  Tschebycheff 
(or  equal-ripple)  response.  Pro¬ 
visions  are  made  for  bandwidths  up 
to  twice  the  center  frequency  and 
for  two-pole  to  six-pole  staggers. 

The  usual  method  of  design  is  to 
calculate  the  equivalent  low-pass 
poles  (or  resonant  frequencies  and 
their  damping  factors)  and  then 
transform  these  poles  to  their  de¬ 
sired  band-pass  values  by 


By  ROLAND  C.  WITTENBERG 


7.  =  Z.  2  -I-  11  +  (Z,,  2}»)1 


Z,  =  p,  (2) 

7»  =  Zsin'*  4,  (3) 

=/.//.  (t) 

24„  =  =  <lampinK  factor  of  haml- 

pa.sH  pole  (5) 

Pn  =  magnitude  of  low-paaa  pole 

0,  =  phase  angle  of  low-pass  pole 

fn  =  frequency  of  nth  pole  (or  stage) 

A,  =  bandwidth  of  nth  pole 

Equation  1  is  plotted  in  Figure  1. 
This  chart  covers  a  range  of  o,  from 
0.3  to  2.0  and  6,  from  0  to  90  de¬ 
grees.  P'or  values  of  p,  le.ss  than 
0.3,  the  approximations  (Eq.  20  and 
21)  for  Equation  1  result  in  more 


accurate  values.  The  values  of  9, 
from  90  to  180  degrees  are  not 
necessary  Itecause  of  the  geometric 
symmetry  exhibited  by  the  band¬ 
pass  poles  for  both  the  Butterworth 
and  Tschebycheff  type  of  stagger. 
This  fact  is  used  to  reduce  the  num¬ 
ber  of  calcufations.  For  N  poles: 

ff.v+i  =  1  (6) 

4.v+i-»  =  4,  (7) 

where  «  is  a  particular  .stage  of  an 
.V-uple  stagger,  w  =  1  is  the  high¬ 
est  frequency  of  the  -V-uple,  and  n 
=-V  is  the  lowest  frequency  of  the 
A’-uple.  Another  -saving  is  for  the 
case  where  N  is  odd.  The  center 
pole  (p„9,)  is  always  at  90  degrees 
(R,  =  1.00)  and  3,  is  equal  to 
■=./2. 

To  use  the  chart  in  Figure  1,  the 
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by  Stagger  Tuning 

Simplified  design  ealeulations  use  nomographs  and  tables  to  compute  either  Butterwortli  or 
Tschebycheff-response  stagger-tuned  i-f  amplifiers.  Resultant  wide-bantl  circuits  for  radar 
and  television  have  practicable  <‘onformations.  and  employ  noncritical  components 


low-pass  equivalent  pole  is  calcu¬ 
lated  in  a  vector  form  (j.  Z  «.). 
Then  simply  go  into  the  chart  to 
the  point  representing  this  vector 
and  read  off  the  corresponding 
values  of  R.  and  3..  The  actual 
frequencies  and  bandwidths  can 
then  be  found  from  Eq.  4  and  5. 

The  following  definitions  are  for 
both  the  Butterworth  and  the 
Tschebycheff  type  of  stagger. 

/u  =  upper  frequency  of  pass  ban<l 
ft  —  lower  frequency  of  pa»i  band 
.f.  ••  center  frequency 

tgeomefric)  (8) 

«=.(/.-  fL)/fc  (9) 

The  first  t.vpe  of  design  is  the 
Butterworth  or  maximally  flat  stag¬ 
ger.  It  has  the  response  shown  in 
Fig.  2.  The  normalized  gain  (G,), 
as  a  function  of  frequency,  is  of  the 
form 

G.  =  1/(1  -t-  x=*)l  (10) 


FIG.  2 — Respons*  oi  a  circuit  with  But- 
larworth  or  maximally  Hat  itagqor 


where* 

Equation  11  is  for  the  usual  case 
where  the  amplitude  response  is 
down  3  db  at  /  =  /.  and  /  =  fi. 
However,  if  it  is  desired  to  have 


the  response  down  only  t  db  at  /. 
and  /i,  then  i  must  be  increased  by 
a  factor  l/y.  Symbol  y  represents 
the  bandwidth  reduction  factor  and 
depends  only  upon  .V  and  ».  It 
may  be  found  from  the  nomograph 
in  Fig.  3.  Eq.  11  then  becomes 

The  mean  stage  gain  of  a  Butter¬ 
worth  staggered  amplifier  is 

-r] 

where  y.  =  the  tube  transcon¬ 
ductance 

C  =  the  total  shunt  capacitance 
For  the  Butterworth  ease 

p\  “  —  pt  ”  p,  (14) 


.V  -  5 

<  -0  2db 

—  40  megacycles 
ft,  —  20  megacycles 

/.  -  (/./i)*  -  (20  X  40)1  -  28  3  me 
a  -  (J.-h)//. 

-  (40  -  ‘20i  -28  3  -  0  707 
y  “0.73  (from  Fig.  3) 

Therefore  fi  =  a  y  =  0.707/0.73 
=  0.969 

—  P*  —  —  P*  “  0.969 

From  Table  I,  6.  =  18%  6,  =  54% 


6,  =  90’ 


R,  and  5,  can  be  found  from  Fig. 
1  at  point  (A)  where  p,  =  0.969 
and  8,  =  18  degrees. 

R,  =  1.56  5,  =  0.135 
Similarly  R,  =  1.35  3,  =  0.370 
Pi  is  the  center  pole  of  an  odd 
^-uple,  therefore 


ft 

4i 


1  00,  and 
PI  0.969 

ir“ 


0  485 


“y“'“  (90)  degrees  (15) 

The  required  values  of  6,  are 
listed  in  Table  I  for  values  of  N 
from  2  to  6. 

Butterworth  Method 

An  example  of  a  Butterworth 
design  will  be  given  to  clarify  the 
design  procedure. 

A  quintuple  stagger-tuned  ampli¬ 
fier  is  required  to  have  a  pass  band 
flat  within  0.2  db  from  20  to  40 
megacycles. 


By  symmetry  (Eq.  6  and  7) 

R,  .  i/R,  >  1/1.35  “  0.742 
.  i,  -  0  370 

ft  -  1/ft  -  la  .56  -  0  641 
a,  “  i,  -  0.135 

The  actual  frequencies  and  band- 
widths  are  found  from  Eq.  4  and  5 

/i  -  ft  X/.- (1  56)  (28.3) 

“44.2  megacvcles 
B,  “  2  -  2  (0  135) X (44  2) 

“  11 .9  megacycles 

Similarly 

ft  “  38  2  me,  Bi  “  14 . 1  me 
ft  “28.3  me,  Bi  “  27 .4  me 
ft  “  21 .0  me,  Bi  “  7 .8  me 
ft  “  18.1  me,  Bi  “  4  9  me 


-  POLES  - 

The  frequency  response  of  on  electrkol  network  con  be  eapressed  os  the  ratio 
of  two  polynomials.  The  roots  of  the  numerator  polynomials  ore  colled  zeros  ond 
those  in  the  denominator  are  colled  poles.  These  roots  are  useful  tools  in  that 
they  completely  describe  the  response  of  the  network.  Therefore,  knowing  these 
roots,  the  response  of  the  network  can  be  readily  determined.  Or,  H  a  given  type 
of  response  is  desired,  the  response  may  be  broken  down  into  its  individual  roots 
(or  poles).  For  o  stogger-tuned  amplifier  each  pole  con  be  represented  by  o  single 
tuned  circuit.  If  the  pole  is  written  os  a  vector  quantity,  its  magnitude  represents 
the  resonant  frequency  and  its  phase  angle  is  a  measure  of  the  dumping  in  the 
tuned  circuit 
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Assuming  SAKS’s  are  used 

Qm  ^  5,0(K)  ftmhos 

C  =  II  0  MMf 

The  mean  stage  gain  may  be  cal¬ 
culated  from  Eq.  13 

G  =  %)\oK 

(5,(MK»  X  10-*)  (0.73)  I 

)2r)  (28  3  X  lO*)  (11  X  l(r«)  (0,707)  J 

G  =  8  4db 

Since  all  the  tubes  are  the  same, 
the  total  gain  is  five  times  the  mean 
stage  gain  or  42  db. 

Equal  Ripple  Method 

The  Tschebycheff  or  equal  ripple 
response  is  calculated  by  a  method 
similar  to  that  used  for  the  Butter- 
worth  response.  The  gain  versus 
frequency  response  for  this  type  of 
desigp  is  shown  in  Fig.  4.  The 
gain  variation  over  the  pass  band 
is  re  »/2  or  a  total  of  t  db.  The 
number  of  bumps  in  the  response 
corresponds  to  the  degree  of  the 
stagger. 

Since  the  degree  of  .staggering 


and  the  desired  gain  tolerance  are 
known,  the  value  of  sinh  )3  and  tanh 

can  be  found  from  Fig.  5.  Now  p, 
can  be  calculated  from  the  following 
equation 

p»  =  a  l(cos  (P,)’  -I-  (sinh  3)’l*  (16) 

Cos  9.  is  listed  in  Table  II.  (9.  is 
the  equivalent  of  in  Table  I). 
The  value  of  0,  can  be  found  from 
Fig.  6  using  tan  0„  from  Table  II 
and  tanh 

The  center  pole  of  an  odd  N-uple 
is  simply 

Pc  *  a  sinh  0  (17) 

9c  •=  90  degrees 

With  these  values  of  p,  and 
the  actual  frequencies  and  band- 
widths  can  be  calculated  in  the  same 
manner  as  for  the  Butterworth 
stagger. 

The  mean  stage  gain  for  the 
Tschebycheff  stagger  is 


FIG.  3 — Nomograph  for  iindinq  bandwidth-reduction  factor  y  that  depends  upon  the 
number  of  poles  N  and  attenuation  <  for  the  upper  and  lower  pass-band  frequencies 


The  total  gain  is  simply  the  sum  of 
the  mean  stage  gains  and  for  a  de¬ 
sign  using  the  same  tubes  through¬ 
out  (p„  and  C  are  the  same  for  all 
stages)  the  total  gain  becomes 

G  =  20.Vlog  ^  c  1 

t  (pi)  (pi)  ■  ■  -  (p.v)  J 

+  (19) 

Where  p.».i.,  =  p. 

As  an  e.xample  of  a  T.schebycheff 
design  the  bandwidth,  gain  toler¬ 
ance,  and  degree  of  staggering  will 
be  chosen  the  same  as  for  the  But¬ 
terworth  example. 

.V  =  5 
»  =0  2db 
/,  =  -g)  me 
/i  »  20  me 
/,  =  28  3  me 
a  »  0.707 

P'rom  Fig.  5  for  N  =  o  and  <  = 
0.2  db 

sinh  1=  0  40  tanh  0  =  0  42 

From  Table  II  for  A’  =  ii  and  n 
=  1 

eos  ipi  =  0.951,  tan  ^  =»  0.323 

p,  can  be  found  by  Eq.  16 

Pi  =  a  ((eos  (Pi)*  4-  (sinh  d)*)i 
-  0.707  [(0.951)»-t-t(0  46'=J1 
PI  =  0.747 

9,  can  be  found  from  Fig.  (5  using 
tan  0,  and  tanh  0 
fii  =  7.7  degrees 

Similarly  p,  =r  0.528  and  0,  =  30 
degrees 

Ps  is  the  center  pole  of  an  odd 
cV-uple,  therefore 

Ps  =  osinh  0  =  (0  707)  m  4t>  5=0  :f2.5 
63  =  90  degrees 


FIG.  4 — Gain-frsqusncy  response  for  a 
Tschebycheff  or  equal-ripple  staqqer 
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Table  I — Phase  Angle  oi  Low-Pass  Pole 


,v 

9,  Degiws 

n  ■■  1 

n  *  2 

n  *  3 

2 

1.3  0 

— 

1  — 

3 

30  0 

90  0 

I  — 

4 

22  5 

67.5 

;  — 

18  0 

31.0 

90.0 

6 

15  0 

45.0 

1  75  0 

Table  II — Ton  (>„  Used  to  Find  <t>n  iiom  Fig.  6 


.V 

n  -  1 

n  » 

n 

-  3 

r.os 

Tan 

Tan 

Cos  y. 

Tan  y. 

2 

0  707 

1,00 

— 

— 

— 

'  - 

3 

0  860 

0  577 

0 

;  — 

1 

0  92 1 

0  111 

0  38:1 

2  11 

— 

— 

•> 

0  951 

0.325 

0  .588 

1  ;i8 

0 

:  — 

6 

0  966 

0  268 

0.707 

1  (M) 

0  2.59 

3  73 

Now  R,  and  5,  can  be  found  from 
Fig.  1 

ft,  -  1  4.3,  a,  -  0  050 
ft,  -  1  26,  a,  =  0.125 
ft,  -  1  00,  a,  =  p,/2  -  0,16.3 

By  symmetry  (Eq.  6  and  7) 

R,  .  i  //f,  -  1/1  26  -  0.79, 
a,  •“  a,  =>  0 . 125 
ft.  =  l/ft,  -=  1/1.43  -  0.70, 
a.  -  a,  =  0  050 

The  actual  frequencies  are  found 
the  same  way  as  for  the  Butter- 
worth  response. 

f,  .  R,/.  .  a  4.3)  ('28  3)  -  40  4  me 
ft,  -  2a,/,  =  (2)  (0.050)  (40.4)  =  4.<M  me 

.■Similarly/,  —  35  6  me,  ft,  =  8.9  me 
/,  —  28  3  me,  ft,  =  9.2  me 
/.  “  22  4  me,  ft,  “  5  6  me 
/.  »•  19  8  me,  ft,  *  1 .98  me 

Using  6AK5’s,  as  in  the  Butter- 
worth  example,  the  total  gain  by  Eq. 
19  is 

O  -  (20)  (5)  log 


[  5,000  X  10-* 

(2t)  (28  3  X  10*)  (11  X  10-»). 

•f  20  log 

r  » _ ■ 

L(0.747}  (0..5-28)  (0.325)  (0..52S)  (0.747^. 


G  =  40  7  +  25  9  -  0  1  -  66  5  db 

Cascading  BuHerworth  or 
Tschebychett  N-uples 

If  a  given  stagger  (Butterworth 
or  Tschebycheff)  is  cascaded  m 
times,  the  gain  tolerance  is  in¬ 
creased  m  times.  Therefore,  with 
the  overall  gain  tolerance  given,  the 
gain  tolerance  t  used  in  the  design 
of  the  individual  stagger  is  equal 
to  the  overall  gain  tolerance  divided 
by  the  degree  of  cascading  (m). 

When  is  less  than  0.3,  R,  and 
0.  cannot  be  found  by  using  Fig.  1 
becau.se  the  lines  are  squeezed. 


However,  they  can  be  found  by  the 
approximations  of  Eq.  1  given 
below. 


R,  -  1  4-  co«  9,  (20) 


4,  .  8iD  ».  (21) 

After  R.  and  5.  are  found  as  shown 
above,  the  design  is  continued  in  the 
same  manner  as  if  the  values  of  R, 
and  0,  were  found  from  Fig.  1. 
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Regulated 


By  A.  W.  VANCE 
and 

C.  C.  SHUMARD 

Laboratories  Division 
Princrton,  y.  J. 


The  power  supply  to  be  de¬ 
scribed  was  modified  from  a 
plating  rectifier  unit  rated  at  6  volts 
d-c  at  2.000  amperes,  to  include  a 
pair  of  type  105  thyratrons  back-to- 
back  in  series  with  each  primary  of 
the  three-phase  transformer,  with 
suitable  apparatus  for  grid  phase- 
control  of  these  thyratrons.  The 
banks  of  selenium  rectifiers  were 
corrected  for  three-phase  full-wave 
operation  and  suitable  filtering 
added. 

To  obtain  phase  shift  for  output 
voltage  control,  the  error  signal  is 
chopped  at  a  60-cycle  rate  using  one 
phase  only  on  one  d-c/a-c  converter 
since  a  high  degree  of  regulation  is 
not  considered  neces.sary.  Tube  pair 
V,-V,  feeds  with  equal  drive  tubes 
r,,  V,  and  I’r  used  as  grid  limiters. 
The  circuit  is  .so  arranged  that  a 
sinusoidal  voltage  introduced  into 
the  cathode-to-ground  circuit  of 
pair  VW,  produces  a  voltage  across 
each  secondary  of  the  transformers 
in  the  output  circuits  of  tubes  Vt,  T, 
and  r,  of  sut>stantially  square  wave¬ 
form  and  of  40  volts  amplitude. 
Tube  t’j  operates  without  phase 
shift,  tube  1',  with  60  degrees  lead¬ 
ing  phase  shift  and  tube  F,  with  60 
degrees  lagging  phase  shift. 

By  reversing  a  secondary  wind¬ 
ing  of  T,  or  T,  relative  to  one  of  T„ 
a  .secondary  voltage  obtained  from 
T,  will  lag  that  of  T,  by  120  degrees 
and  that  obtained  from  T,  will  lead 
that  of  r.  by  120  degrees.  Thus, 
when  properly  related,  the  six  sec¬ 
ondaries  of  T  ,  T,  and  T,  give  square 
waves  of  equal  amplitude  and  of  60- 
degree  separation.  These  voltages 
are  of  fixed  phase  relative  to  the 
sinusoidal  voltage  introduced  in  the 
cathode  circuit  of  pair  Vi-F,. 

Phase  shift  is  now  obtained  by 
converting  the  error  voltage,  or  a 
difference  voltage,  from  its  d-c  value 


-Ampere 


LOCAL 

300-V  POWER  SUPPLY 
REGULATED 


I  %  ' 

'  ABC  N 


«njT 

l'* 

^^jTiqooo 

1 — 

IOVTsIO^OO 

1  |- 

i 

ft-il 

Tj 

iMjt  T 

FIG.  1 — Circuit  used  to  requiate  iUoment  Toltaqe  in  Protect  Typhoon  analoq.diqital 
computer  built  by  RCA  ior  the  U.  S.  Navy 


to  a  square-waveform  value,  filter¬ 
ing  it  to  reduce  the  harmonics  in 
the  network  preceding  tube  V’„  am¬ 
plifying  in  F„  further  filtering  it  in 
the  plate  circuit  of  V,  and  amplify¬ 
ing  the  substantially  sinusoidal 
voltage  of  1’,.  This  resultant  sinu¬ 
soidal  voltage  is  then  introduced 
into  the  grid-to-ground  circuit  of 
tube  pair  r.-F,. 

The  voltage  reference  used  is  ob¬ 
tained  from  a  local  regulated  -1-300 
volt  supply  that  is  itself  referenced 
to  a  glow  tube.  The  voltage  is 
divided  down  to  operate  against  the 
voltage  obtained  from  the  filament 
supply  output  voltage  at  the  dis¬ 
tribution  point.  Thus,  the  difference 
between  the  reference  voltage  and 
the  filament  voltage  is  the  error 
voltage.  This  difference  or  error 
voltage  is  connected  between  the 
center  arm  of  the  converter  contacts 
and  the  center-tap  of  input  trans¬ 
former  T,.  Triple  shielding  on  this 


transformer  was  used  to  reduce  the 
magnetic  pickup  present  due  to  the 
close  proximity  of  the  power  trans¬ 
formers. 

Figure  2  shows  how  the  error  or 
difference  voltage  controls  the  regu¬ 
lation  by  controlling  the  firing  time 
of  the  thyratrons.  Since  all  thyra¬ 
trons  operate  identically  but  60 
degrees  apart,  only  the  voltages  on 
a  particular  thyratron  Fir  are 
shown.  In  the  figure  only  the  line 
voltage  Pir  is  drawn  to  scale.  All 
phase  relations  are  referenced  to 
this  line  voltage  for  convenience. 
The  tube  designation  Fir  is  meant 
to  denote  that  this  tube  conducts 
some  time  while  voltage  E,r  is  posi¬ 
tive. 

For  phase  rotation,  leg  voltage 
C-N  (Pr*)  lags  line  voltage  e,c  by 
30  degrees  and  leg  voltage  A-N 
(Piv)  lags  the  C-N  leg  by  120  de¬ 
grees.  Since  voltage  pjr  is  going 
positive,  it  is  desired  that  the  grid 
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Filament  Supply 

Moderate  »le{iree  of  rejiulation  required  for  heating  6-volt  filaments  of  some  4,000  tubes 
in  a  computer  is  provided.  Error  signal  acts  through  chopper,  amplifier  and  grid  limiters 
to  control  firing  time  of  thyratrons  in  primary  legs  of  three-phase  transformers 


voltajre  on  tube  \\r  be  negative 
until  V’.r  is  to  be  tri}ij?ered,  at  which 
time  it  should  rise  rapidly.  Since 
the  square-wave  voltajre  present  at 
the  secondaries  of  transformer  T, 
will  be  in  phase  with  e,.v,  one  of 
these  secondaries  is  chosen  and  so 
polarized  that  its  voltajre  ecu  will  ko 
positive  at  30  degrees.  This  will 
allow  conduction  of  even  earlier 
in  the  e^c  cycle  if  the  output  voltage 
is  low,  as  will  be  seen.  * 

Now,  suppose  a  positive  differ¬ 
ence  or  error  voltage  exists.  Then 
the  polarity  is  chosen  so  that  an  a-c 
voltage  etn  in  pha.se  with  phase  A 
will  be  applied  in  the  grid  circuit  of 
The  grid-to-cathode  voltage 
on  tube  pair  V,-V,  will  now  be  the 
algebraic  sum  of  the  voltages  e,, 
and  e,,:  giving  voltage  e.r.  The 
square-wave  voltage  e/  will  now  be 
obtained  instead  of  e,/,  so  that 
thyratron  I',,  will  be  fired  10.9 
degrees  later. 

Actually,  a  sinusoidal  voltage  of 
approximately  110  volts  peak  to 
peak  is  maintained  between  the 
plate  of  F,  or  V,  and  ground.  Ex¬ 
aggerated  magnitudes  of  error  are 
chosen  for  clarity  of  illustration  in 
Fig.  2  since  the  principle  is  the 
same.  Normal  regulation  occurs  at 
much  smaller  error  amplitude.  For 
example,  an  error  of  0.01  volt  intro¬ 
duced  across  the  converter  input 
gives  a  peak-to-peak  sinusoidal 
voltage  of  approximately  120  volts 
between  the  plate  of  V,  or  F,  and 
ground  with  no  a-c  introduced  into 
the  cathodes  of  F,-F,. 

Thus,  if  Cj,  has  a  maximum  am¬ 
plitude  A  which  is  -i-0.2  C  where,  C 
is  the  maximum  amplitude  of  e,», 
the  delay  angle  will  be  10.9  degrees. 
Also,  the  resulting  maximum  ampli¬ 
tude  of  the  resultant  voltage  e,  will 
be  0.918  C.  The  square-wave  volt¬ 
age  e/  is  then  produced  by  e,. 


Similarly,  if  the  amplitude  A  is 
—0.2  C,  giving  the  voltage  shown 
as  —e.ix  corresponding  to  an  error 
voltage  representing  too  low  an  out¬ 
put  voltage,  the  resultant  sinusoidal 
voltage  shown  as  eQ  will  be  ob¬ 
tained  which  will  lead  et,  by  9  de¬ 
grees  as  will  the  square-w’ave  volt¬ 
age  eQ'  produced  by  eQ.  Voltage 
eQ  will  then  trigger  thyratron  Fjr 
earlier  and  therefore  increa.se  the 
output  voltage. 

While  a  definite  value  of  line 
voltage  Etc  is  shown,  this  voltage  is 
the  principal  source  of  variation 
which  requires  adjustment  of  the 
time  of  firing  to  obtain  output  volt¬ 
age  control.  At  starting,  the  line 
voltages  as  well  as  the  output  volt¬ 
age  are  both  low,  particularly  since 
the  coarse  autotransformer  is  used 
then,  hence  the  phase  shift  is  con¬ 
siderably  leading  so  that  the  thyra¬ 
trons  are  fully  conducting  through¬ 
out  the  starting  period. 

An  a-c  voltmeter  is  switched 
across  the  thyratron  pairs  to  meas¬ 
ure  and  allow  adjustment  of  the 
regulating  voltage  E,  appearing 
across  them.  For  the  30-degree 
angle  shown  as  the  mean  position  of 


FIG.  2 — Flriaq  control  curroa  ior  on*  oi 
Ihyrotroni  in  tho  circuit 


operation  in  Fig.  2  and  the  rms 
value  for  E^  of  700/\'2  volts,  E, 
has  the  value  of  84  volts.  Actually, 
for  a  1,000-ampere  load  the  meas¬ 
ured  value  of  Etc  was  495  rms  volts 
and  Er  was  70  rms  volts.  The  trig¬ 
gering  angle  for  this  condition  was 
therefore  slightly  less  than  30  de¬ 
grees.  The  above  formula  does  not 
take  into  account  tube  drop,  which 
is  approximately  15  volts  during 
conduction,  and  waveform  distor¬ 
tion  which  may  be  appreciable. 

To  filter  the  output  of  the  sup¬ 
ply,  a  0.25-mh  reactor  having  a  re¬ 
sistance  of  0.1  milliohm  and  a 
nominal  capacitance  of  one  farad 
was  used.  The  reactor  is  of  the 
internal-gap  type  to  minimize  ex¬ 
ternal  field.  The  capacitance  is 
considered  interesting,  not  only  be¬ 
cause  of  its  large  value,  but  also 
because  of  the  method  of  mounting 
the  166  individual  capacitors  of 
6,000  microfarads  each  on  their 
connecting  terminals  to  minimize 
lead  length.  The  effective  capac¬ 
itance  was  greater  than  one  farad 
in  the  frequency  range  where  it 
was  desired  that  it  be  most  effective, 
due  to  the  inductance  of  the  leads. 
Measurements  at  420  cycles  gave  an 
effective  capacitance  of  approxi¬ 
mately  1.8  farad  and  a  series  re¬ 
sistance  of  6.8  X  10  *  ohms. 

To  test  the  supply,  long  strips  of 
Nichrome  V  four  inches  wide  and 
0.03  inch  thick  were  connected  in 
parallel  as  desired  and  cooled  by 
fan.  After  some  adjustment  of  the 
stabilizing  network  to  the  values  of 
30  ohms  and  300  |xf  shown  in  series 
across  the  error  voltage  input  cir¬ 
cuit  in  Fig.  1,  stable  regulation  was 
obtained  for  load  values  from  25  to 
1,680  amperes.  The  hum  level 
dropped  slightly  from  4.5  mv  for 
the  25-ampere  load  to  2.5  mv  at  full 
load. 
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Evaluating  Performance 


FIG.  1 — Block  diaqrom  ot  lyalom  ior  meosurinq  c-r  tube  ipot  dimcniioni  under  actual 
operatinq  conditioni 


By  JULIUS  GREEN 

Research  Division 
Philco  Corporation 
Philadelphia,  Pennsylmnia 


Televisio.n  receiver  iterform- 
ance  i.s  and  should  be  evalu¬ 
ated  on  the  ba.sis  of  the  qualitative, 
subjective  judfrment  of  the  viewers. 
However,  the  engineer  attempting 
to  design  a  component  part  of  the 
receiver  should  be  provided  with  a 
quantitative  method  for  evaluating 
the  performance  of  each  component 
to  avoid  the  time-consuming,  sub¬ 
jective  method  of  evaluating  the 
final  picture  by  viewing. 

The  performance  of  the  r-f,  i-f, 
video  and  deflection  circuits  can  be 
quantitatively  evaluated  by  well- 
known  and  convenient  methods.  Un¬ 
fortunately,  the  designer  of  the 
display  tube  and  its  associated  com¬ 
ponents  does  not  have  such  6on- 
venient  methods.  The  picture 
brightne.ss  and  the  range  contrast 
can  be  measured  photometrically, 
but  the  detail  contrast,  which 
largely  determines  the  picture  qual¬ 
ity,  lacks  a  convenient  quantitative 
method  of  measurement.  The  detail 
contra.st  is  primarily  determined  by 
the  cross-section  of  the  electron 
beam  striking  the  phosphor,  but  it 
is  also  affected  by  halation  and  dif¬ 
fusion  of  light  in  the  phosphor. 
The  designers  of  the  electron  gun. 


the  focusing  device  and  deflection 
yoke,  and  the  phosphor  would  be 
helped  considerably  by  accurate 
measurement  of  the  detail  contrast 
at  various  points  of  the  tube  face. 

Many  present  methods  of  meas¬ 
urement  of  spot  size  are  based  on 
compression  of  raster  size  until  the 
line  or  dot  structure  of  the  raster 
disappears',  or  on  visual  inspection 
using  a  microscope.  These  methods 
suffer  from  inaccuracy  because  a 
certain  amount  of  judgment  is  re¬ 
quired,  and  they  do  not  take  into 
account  the  effects  of  the  diffusion 
di.sk  of  the  spot  and  halation  on  the 
picture  quality. 


This  paper  will  descrilie  a  method 
of  measurement  and  an  experimen¬ 
tal  equipment  which  has  been  built 
and  used  by  the  Philco  Research 
Division  to  measure  spot  size  and 
detail  contrast. 

Object  of  Measurements 

Since  the  spot  size  is  of  premier 
importance  in  determining  picture 
quality,  measurement  of  its  dimen¬ 
sions,  or  its  effect,  is  of  primary 
importance.  By  spot  is  meant  the 
spot  of  light  as  viewed  from  the 
front  of  the  picture  tube  face.  Since 
the  spot  may  be  round  only  at  the 
center  of  the  tube  face,  becoming  el- 
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of  TV  Picture  Tubes 

Acrurate  measurements  of  spot  dimensions  are  made  under  operatin':  conditions  for 
quantitative  evaluation  of  phosphors,  electron  guns,  focus  devices  and  deflection  yokes. 
System  makes  allowances  for  effects  of  diffusion  disk  of  spot  and  halation 


liptical  at  the  edges,  at  least  two 
dimensions  should  be  specified. 

The  vertical  dimension  of  the 
spot,  and  the  distribution  of  light 
intensity  across  it,  determine  to  a 
large  extent  the  effect  of  the  raster 
structure  on  the  vertical  definition 
of  the  picture.  This  is  measured 
by  the  subject  equipment  by  eras¬ 
ing  all  but  one  line  of  a  horizontal 
standard  monochrome  television 
raster,  to  eliminate  the  interfering 
effects  of  the  adjacent  lines,  and 
scanning  the  line  at  right  angles  to 
its  length  with  a  small  light-meas¬ 
uring  aperture,  thus  obtaining  a 
plot  of  light  intensity  against  ver¬ 
tical  distance  across  the  line. 

The  horizontal  dimension  of  the 
spot  primarily  determines  the  hori¬ 
zontal  definition  of  the  picture.  It 
would  therefore  be  desirable  to 
measure  the  distribution  of  light  in¬ 
tensity  acro.ss  the  width  of  the  spot. 
In  the  subject  equipment  however, 
it  has  proved  technically  simpler  to 
measure  the  horizontal  definition 
directly,  thus  measuring  the  effect 
of  the  horizontal  size  of  the  spot 
rather  than  the  size  itself.  This  is 
accomplished  by  applying  to  the  crt 
grid  a  signal  from  a  gated  square- 


wave  generator  such  that  when  the 
tube  is  deflected  in  the  standard 
manner,  a  series  of  vertical  bars  of 
light  of  variable  fineness  is  pro¬ 
duced  on  the  face  of  the  tube.  This 
pattern  is  then  scanned  at  right 
angles  to  the  bars  by  a  small  light¬ 
measuring  aperture,  producing  a 
plot  of  light  intensity  versus  dis¬ 
tance  across  the  bars.  From  data 
taken  in  this  manner,  the  drop  in 
contrast,  or  the  loss  of  definition, 
as  the  bar  pattern  becomes  finer,  is 
easily  obtained. 

Equipment  Used 

The  block  diagram  of  the  com¬ 
plete  equipment  is  given  in  Fig.  1. 
Inasmuch  as  most  of  the  equipment 
built  was  of  standard  design,  cir¬ 
cuit  diagrams  will  be  given  only  for 
the  more  novel  parts  of  the  system. 
As  shown,  provision  is  made  for  a|)- 
plication  of  low-frequency  voltage 
to  either  the  horizontal  or  the  verti¬ 
cal  deflection  coils,  causing  the  en¬ 
tire  ra.ster  to  move  slowly  either 
horizontally  or  vertically. 

Mixed  sync  from  the  sync  sepa¬ 
rator  is  fed  to  the  line  selector 
whose  circuit  is  given  in  Fig.  2. 


After  amplification  and  integration 
by  V„  the  resultant  vertical  sync 
triggers  a  30-cps  blocking  oscil¬ 
lator  F,.  The  positive  cathode  pulse 
triggers  the  cathode-coupled  multi¬ 
vibrator  whose  on  time  can  be 
varied  from  10  milliseconds  to  1/30 
second.  The  pulse  obtained  by  dif¬ 
ferentiation  from  the  trailing  edge 
of  this  pulse  triggers  a  60-asec 
cathode-coupled  multivibrator 
This  signal  is  applied  to  the  sup¬ 
pressor  of  the  gate  tube  V^,  and 
selects  any  one  horizontal  sync 
pulse  from  the  composite  sync  ap¬ 
plied  to  the  grid. 

The  selected  sync  pulse  is  in¬ 
verted  and  amplified  by  V.  and  trig¬ 
gers  V„  a  cathode-coupled  multivi¬ 
brator  whose  on  time  is  variable 
from  60  to  120  microseconds.  The 
resulting  positive  pulse  is  fed  to  the 
cathode  follower  V,  and  is  the  out¬ 
put  of  the  circuit. 

When  this  pulse  is  applied  to 
the  c-r  tube  bia.sed  below  cut- 
oflF  and  deflected  in  standard  tele¬ 
vision  fashion,  the  result  on  the 
face  of  the  tube  is  one  or  two  lines 
of  either  field  of  the  .scan,  which 
may  be  positioned  at  any  spot  on 
the  raster  by  varying  the  on-time 
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FIG.  3 — Square-ware  qenerator  output  applied  to  c-r  tube  grid  produce* 


of  the  delay  multivibrator  V,. 

The  same  '  result  may  be 
achieved  without  V^,  T.  and  1%  but 
this  part  of  the  circuit  materially 
increa.ses  stability. 

Square-Wave  Generator 

The  square-wave  generator  is 
keyed  by  pulses  derived  front  the 
grid  of  the  horizontal  sweep  output 
tube  as  shown  by  the  circuit  of  Fig. 
3.  The  1N34  crystal  diode  shorts 
out  the  positive  part  of  the  wave¬ 
form  as  shown.  After  inversion  by 

the  pulse  triggers  multivibrator 
r.,  which  produces  on  its  cathode  a 
negative  pulse  that  can  be  varied 
in  width  from  5  to  50’iisec.  The  dif¬ 
ferentiated  trailing  edge  of  this 
pulse  triggers  the  8-u.sec  multivi¬ 
brator  F,.  The  negative  output 
pulse  is  fed  to  gated  o.scillator  V,. 

This  circuit  is  e.s.sentially  a  Hart¬ 
ley  o.scillator  with  a  normally  con¬ 
ducting  triode  acro.ss  the  tuned 
circuit  who.se  low  resi.stance  pre¬ 
vents  oscillation.  When  the  damp¬ 
ing  triode  is  cut  off  by  the  8-a.sec 
pulse,  oscillation  takes  place.  The 
8-uusec  burst  of  oscillation  is  fed 
via  buffer  amplifier  F,  to  clipper 
tubes  F,  and  F,.  These  tubes  have 
positive  bias  on  the  grids,  .to  off-set 
the  .self-bias  developed  by  the  ex- 
ce.ssive  drive  and  maintain  proper 
clipping  action.  The  output  of  F,,  a 
burst  of  square  waves,  is  amplified 
by  the  video  amplifier,  F«,  F,  and 

If  the  output  of  the  amplifier  is 
applied  to  the  grid  of  a  normally  de¬ 
flected  c-r  tube,  the  result  will  be  a 
.series  of  vertical  bars.  Four  switch- 
able  tank  circuits  are  provided  for 
the  gated  oscillator,  so  that  its  fre¬ 
quency  can  be  varied  from  1  to  ,5.6.5 


FIG.  4--OtcUIoqrami  oi  square-wave 
qenerator  output 


me  thus  varying  the  fineness  of  the 
bars.  By  changing  the  on  time  of 
Fj,  the  bars  can  be  moved  to  any 
horizontal  position  on  the  raster. 

Figure  4  shows  the  output  wave¬ 
forms  taken  with  a  low-capacitance 
probe  connected  directly  to  the  de¬ 
flection  plates  of  an  o.scilloscope. 

Optical  System 

The  optical  system  consists  es- 
.sentially  of  a  microscope  objective 
lens,  a  slit  of  adjustable  width  and 
an  eyepiece.  The  distance  from  lens 
to  slit  and  from  slit  to  eyepiece  are 
variable.  The  assembly  is  mounted 
on  a  micro.scope  stand  and  may  be 
rotated  90  deg  about  an  axis  paral¬ 


lel  to  the  optical  axis  of  the  system. 
By  varying  the  lens-sKt  separation, 
the  magnification  may  be  varied 
from  approximately  3  to  6. 

The  eyepiece  is  used  to  focus  the 
optical  sy.stem  on  the  phosphor  of 
the  c-r  tube  being  investigated.  It 
is  then  replaced  by  a  931A  photo¬ 
multiplier,  in  a  light-tight  housing, 
for  measurements.  The  area  viewed 
by  the  photomultiplier  is  rectangu¬ 
lar  in  shape.  In  most  measure¬ 
ments,  the  slit  width  is  .set  .so  that 
the  smaller  dimension  of  area  is 
theoretically  0.0004  inch.  Actually 
due  to  light  scattering  at  the  lens 
surfaces,  it  is  approximately 
0.0008  inch. 

Line-Width  Measurement 

In  making  line-width  measure¬ 
ments,  the  optical  system  is  aligned 
so  that  the  slit  is  parallel  to  the 
lines  of  the  ra.ster  and  an  enlarged 
image  of  the  phosphor  is  focused 
on  the  slit. 

The  sweep  output  terminal  of 
a  Tektronix  512  oscilloscope  pro¬ 
vides  a  waveform  identical  with 
the  horizontal  deflection  of  the 
oscilloscope.  This  is  applied  to  the 
vertical  deflection  coil  of  the  tube 
under  test,  thus  causing  the  entire 
raster  to  move  vertically  in  sawtooth 
fashion,  in  synchronism  and  corre¬ 
spondence  with  the  horizontal  de¬ 
flection  of  the  oscilloscope  spot,  at 
a  J-cps  rate.  The  line  selector  is 
u.sed  to  blank  out  all  of  the  ra.ster 
but  the  one  line  viewed  by  the  opti¬ 
cal  system.  The  photomultiplier 
output  is  connected  to  the  vertical 
deflection  amplifier  of  the  o.scillo¬ 
scope. 

Figure  5  clarifies  the  line-width 
measurement  technique.  The  dotted 
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rectangles  indicate  the  successive 
relative  positions  of  the  inspection 
aperture  and  the  raster  line  at  the 
times  when  the  deflected  spot  is 
writing  the  raster  line.  The  number 
of  looks  per  3-second  scan  of  the 
line  is  usually  much  greater  than 
shown.  It  can  be  seen  that  the  line 
is  effectively  scanned  by  the  slit 
aperture  and  the  envelope  of  the 
pattern  on  the  o.scilluscope  is  a  plot 
of  light  intensity  vertically  across 
the  line,  with  light  intensity  as 
ordinate  and  distance  as  ab.scissa. 
The  pattern  may  then  be  photo¬ 
graphed  using  a  3-sec  time  ex¬ 
posure.  To  improve  the  presenta¬ 
tion.  the  base  line  of  the  oscillo¬ 
scope,  which  would  otherwise  be 
very  bright,  is  era.sed  by  applying 
the  amplified  photomultiplier  signal 
to  the  cathode  of  the  o.scilloscope  crt. 


FIG.  S — SimplUiad  t«pr*MntaUon  oi 
llna-wldlh  mvaturinq  tachniqu* 


The  base  line  is  restored  to 
the  photograph  by  another  exposure 
with  no  photomultiplier  output. 

Calibration 

To  calibrate  the  photograph  with 
re.spect  to  distance,  a  companion 
photograph  of  two  lines  is  taken 
under  identical  conditions.  The 
distance  between  the  peaks  is  then 
1/24.5  of  the  raster  height,  for  a 


standard  television  ra.ster. 

Figure  6  shows  the  results  ob¬ 
tained  with  a  four-inch  tube  usually 
used  in  flying-spot  scanners  and 
projection  television.  From  the.se 
photographs,  the  line  width,  or  ver¬ 
tical  spot  dimension  is  easily 
obtained. 

The  critical  nature  of  the  focus 
adjustment  is  well  illu.strated  by 
Fig.  6.  It  was  found  in  the  cour.se 
of  the  work  that  it  was  necessary  to 
adju.st  the  focus  current  using  the 
pattern  on  the  oscillo-scope  as  the 
criterion.  The  long  persistence  of 
the  scope  P-7  phosphor  helps  this 
adjustment. 

Measurements  have  shown  that 
the  spot  does  not  have  the  usually 
a.ssumed  «  ”  distribution  of  inten¬ 
sity.  The  distribution  usually  is 
more  nearly  the  form 


FIG.  6 — OscUIoqrami  ihowinq  Tarticol  dUlribulion  oi  llqhl  inlonsity  lor  a  linqlo  lino  and  ior  two  ad)aconl  lino*  on  a  TP400A  proloctton 
tube.  Focus  curronts  aro  A.  39  ma;  B.  38  ma.  and  C.  40  ma.  Comparison  shows  Importanco  ol  corroct  locus  curront 
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FIG.  7 — OtcUloqrama  show  horUontol 
resolution  resulting  from  square  wave 
of  four  frequencies  being  applied  to  grid 
of  a  16WP4  picture  tube.  At  low  fre¬ 
quencies.  output  is  approximately 
square,  but  at  5.6  me.  considerable 
rounding  off  has  occurred 


A  <  fie  * 

where  .4  and  A’j  are  respectively 
several  times  larger  than  B  and  A',. 
It  is  not  clear  whether  the  tails  indi¬ 
cated  are  due  to  the  electron  beam 
distribution  or  to  light  diffusion  in 
the  phosphor. 

Contrast  Measurements 

In  measuring  contrast  versus  line 
number,  the  .square-wave  generator 
output  is  applied  to  the  grid  of  the 
c-r  tube  under  test.  The  optical 
.system  is  focused  on  the  phosphor 
as  before  with  the  slit  now  parallel 
to  the  vertical  bars.  The  o.scil- 
loscope  sweep  output  terminal  is 
connected  to  the  horizontal  deflec¬ 
tion  coil  of  the  tube  under  test  caus¬ 
ing  the  raster  to  move  horizontally 
in  a  sawtooth  fashion  past  the  opti¬ 
cal  system.  The  result  is  a  plot  of 
light  intensity  versus  horizontal 


distance.  A  typical  result  is  shown 
in  Fig.  7. 


Aperture  Theory 


In  understanding  the  origin  and 
significance  of  these  measurements, 
a  brief  simplified  summary  of  aper¬ 
ture  theory  is  helpful.  Consider  an 
illuminated  pattern  of  black  and 
white  bars  viewed  by  reflected  light. 
Let  us  move  a  small  .square  inspec¬ 
tion  aperture  over  and  at  right 
angles  to  the.se  bars,  and  plot  the 
total  light  flux  from  the  pattern 
pa.ssing  through  the  aperture  versus 
time  (Fig.  8).  If  the  aperture  is  in¬ 
finitesimally  small  compared  to  the 
bars,  the  resultant  plot  is  almost  ex¬ 
actly  the  brightness  of  the  bars 
versus  distance.  As  the  bars  become 
finer  and  comparable  to  aperture 
width,  the  plot  becomes  a  poorer 
reproduction  of  the  pattern.  It  can 
readily  be  seen  that  the  effect  of  any 
aperture  on  the  reproduction  of  the 
pattern  can  be  summarized  by  a 
curve  of  versus  5/A  or. 


normalizing,  a  curve  of 


- 


versus  B/A  where  (■/„„  —  is 

the  difference  in  peak  flux  obtained 
for  bars  very  large  compared  to  the 
aiwrture.  Furthermore,  these  curves 
can  be  calculated  for  various  shaped 
apertures  with  nonuniform  trans¬ 
mission’. 


Bar  Patterns 

The  same  concepts  can  be  applied 
to  a  bar  pattern  painted  on  a 
surface  by  an  aperture  turned  on 
and  off  in  square-wave  fashion  and 
moved  across  the  surface,  provided 
that  conditions  are  such  that  the 
surface  integrates :  that  is,  the 
brightness  of  a  point  on  the  surface 
is  proportional  to  the  time  integral 
of  the  painting  flux  which  has  hit  it. 
Since  it  is  a  fair  assumption  that  a 
commercial  television  c-r  tube  satis¬ 
fies  this  condition,  it  should  then 
be  possible  to  specify  the  size  and 
shape  of  the  painting  aperture,  the 
light  spot,  by  obtaining  the 

(Bm..  -  B„i,). 

curve  where  B  is  the  brightness  of 
the  phosphor  and  the  subscript  o 
refers  to  the  condition  where  the 
bars  are  much  larger  than  the  light 
spot.  It  .should  be  noted,  however, 
that  this  curve  describes  completely 


the  effect  of  the  light  spot  on  the 
square-wave  information  to  be 
painted  on  the  face  of  the  tube. 

Furthermore,  this  curve,  which, 
after  Schade,  we  call  the  amplitude 
response  curve,  is  comparable  to  a 
frequency  respon.se  curve  which 
would  be  obtained  by  inserting  at 
the  input  of  a  video  amplifier  a 
square  wave  of  fundamental  fre¬ 
quency  /  and  measuring  the  peak- 
to-jieak  voltage  output  as  /  is  in¬ 
creased  :  that  is,  the  .square-wave 
frequency  response  of  the  amplifier. 
In  this  way,  physical  apertures  and 
amplifiers  have  similar  effects  on 
signal  information  passed  through 
them. 


Typical  Case 

To  illustrate,  consider  the  subject 
sy.stem.  For  simplicity,  we  shall 
employ  .square  apertures  of  uniform 
transmission.  The  .square  wave 
emerges  from  the  square-wave  gen¬ 
erator  with  a  rise  time  of  approxi¬ 
mately  0.03  ixsec.  The  spot  on 
a  IG-inch  standard  television  tube 
with  a  13.7-inch  wide  raster,  moves 
horizontally  at  a  rate  of  0.24-inch 
I)er  ;i.sec  or  0.0072-inch  in  0.03  ;j.sec. 
We  can,  therefore,  consider  the 
square-wave  generator  as  a  square 
aperture  of  0.0072-inch  width 
through  which  we  have  passed  the 
ideal  .square  wave  before  applying  it 
to  the  c-r  tube. 

Since  the  aperture  or  light  spot 
of  the  usual  16-inch  tube  is  .several 
times  larger  than  0.0072  inch,  the 
effect  of  the  square-wave  generator 
aperture  is  negligible  by  compari¬ 
son. 

Similarly,  the  effect  of  the  op¬ 
tical  .system  aperture,  approxi¬ 
mately  0.0008-inch  wide,  is  neg¬ 
ligible,  and  the  predominant  deteri¬ 
oration  of  the  pattern  obtained  and 
photographed  on  the  face  of  the 
oscilloscope  is  due  to  the  light  spot 
of  the  c-r  tube  under  test.  The  sit¬ 
uation  is  exactly  analogous  to  tak¬ 
ing  the  frequency  response  of  sev¬ 
eral  ca.scaded  low-band-pass  ampli¬ 
fiers  where  the  frequency  response 
obtained  is  that  of  the  amplifier 
with  the  band  pass  much  narrower 
than  the  others. 

The  data  of  Fig.  7  were  taken 
with  the  square-wave  generator  out¬ 
put  adjusted  so  that  the  cathode 
current  of  the  c-r  tube  under  test 
was  driven  from  the  indicated  peak 
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value  to  zero.  Since  the  bars  of  multiplied  by  twice  the  square-wave 
Fij?.  7 A  are  much  wider  than  any  fundamental  frequency.  Because  of 
reasonable  value  for  the  spot  size,  the  halation  and  the  nonlinear  input 
one  would  expect  to  be  zero.  >rrid  characteri.stics,  the  horizontal 
This  is  obviously  not  the  case.  Ha-  spot  size  and  shape  cannot  be  in- 
lation  maintains  the  minimum  ferred  from  these  curves.  How- 
brijrhtness  value  and  thus  lowers  ever,  they  are  in  themselves  of  value 
the  detail  contrast  regardless  of  the  in  that  they  completely  describe  the 
spot  size'.  effect  of  the  tube  under  test  on 

As  illustrated  in  Fig.  7B,  C  .square-wave  patterns  of  various 
and  D,  however,  the  .square  wave  fineness. 

beitins  to  lose  its  shape  due  to  the  The  (rated  square-wave  signal, 
spot  size  and  the  contrast  also  de-  suitably  attenuated,  can  be  inserted 
creases  due  to  spot  size.  The  like-  at  the  video  amplifier  input  of  a 
ness  of  the  tube  to  a  low-band-pass  television  receiver,  thus  ascertain- 
filter  is  indicated  by  the  fact  that  ing  the  effect  of  the  video  amplifier 
only  the  fundamental  component  of  on  the  final  pattern  reproduction,  or 
the  higher  frequency  square  waves  it  can  be  used  to  modulate  signal 
is  reproduced.  generators  for  insertion  in  the  re- 

The  amplitude  response  curves  ceiver  r-f  or  i-f  sections.  By  com- 
from  the  data  of  Fig.  7  are  shown  paring  the  various  results  obtained, 
in  Fig.  9.  The  abscissa  here  is  one  could  evaluate  the  effect  of  the 
the  number  of  vertical  black  or  various  sections  on  the  definition  of 
white  bars  which  could  be  placed  the  final  picture, 
on  the  full  raster  of  the  tube;  It  should  also  be  noted  that  a 
that  is,  the  line  number  equals  the  gated  sine  wave  signal  could  be  used 
horizontal  sweep  time,  53.5  ;Asec,  instead  of  the  square  wave  signal 


FIG.  8 — Apartiir*  nwlhod  of  itudyinq  picturo  quality 


for  all  the.se  tests. 

The  effects  of  astigmatism  or 
edge  defocusing  on  the  picture  can 
be  evaluated  by  measuring  the  line 
width  and  the  amplitude  response 
curve  at  various  points  on  the  c-r 
tube  and  comparing  to  the  results 
obtained  at  the  center. 

Conclusions 

This  method  provides  a  perma¬ 
nent  ((uantitative  record  of  the  filter 
characteristics  of  a  c-r  tube  assem¬ 
bly.  It  can  be  used  to  determine  the 
effect  of  changes  in  the  design  of 
the  electron  gun,  focus  device,  de¬ 
flection  yoke  or  phosphor  on  some  of 


FIG.  9 — Muaturad  ompUtud*  rmpons* 
curvai  obtainud  with  •quipmunt  da¬ 
te  rlbud 


the  dominant  factors  which  influ¬ 
ence  television  picture  quality. 

It  should  be  noted  that  any  c-r 
tube  testing  setup  can  be  adapted  to 
take  these  measurements.  A  line 
selector,  a  gated  square  or  sine- 
wave  generator,  a  modified  micro- 
jtcope  and  a  Tektronix  Model  512 
(Kscilloscope  with  a  suitable  camera 
are  the  only  additional  equipment 
needed.  The  stability  of  the  deflec¬ 
tion  circuits  must  be  very  good  to 
prevent  considerable  error  in  the 
measurements. 
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Microwave  Antenna 


By  JOHN  W.  THEY 
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riG.  2— special  absorbing  tcrssn  elimi¬ 
nates  reflections 


FIG.  1 — Antenna  sits  on  rotating  plat¬ 
form  which  turns  with  recording  drum 
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FIG.  3 — Block  diagrom  shows  pen-drive  servo  system 


To  OVERCOME  the  inherent  time- 
consuming  process  of  recording 
antenna  patterns  manually,  without 
requiring  unnecessarily  expensive 
equipment,  a  compact,  automatic 
antenna  pattern  recorder  has  been 
developed.  The  in.strument  is  .shown 
in  Fig.  1. 

Careful  mechanical  and  electrical 
design  has  made  it  possible  to  re¬ 
cord  satisfactorily  a  complete  180- 
degree  curve  in  two  minutes,  a 
speed  which  is  adequate  for  pre.sent 
applications.  Transmitter  power 
level  changes  or  frequency  drifts 
are  not  likely  to  be  appreciable  in  a 
two-minute  period.  Provisions  are 
also  made  for  minimizing  energy 
radiated  from  surrounding  objects. 

Location  of  Equipment 

In  determining  a  suitable  loca¬ 
tion  for  the  transmitting  antenna, 
reflecting  surfaces  must  be  avoided. 
Since  the  receiving  antenna  is  to  be 
tested,  the  transmitter  is  fixed,  but 
the  location  is  usually  such  that  a 
portion  of  its  energy  is  reflected 
and  thus  arrives  at  the  receiving 
antenna  at  a  .small  angle.  In  this 


FIG.  4 — First  ampUiwr  receives  signai  Irom  bolometer  detector  and  passes  it  to  logarithmic  attenuator 
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Pattern  Plotter 

Furnishing  a  complete  pattern  in  two  minutes,  this  automatic  instrument  turns  antenna 
platform  and  recor<ling  drum  in  synchronism,  while  detector-amplifier-servo  system  drives 
re<-ording  pen  in  accordance  with  variations  in  receive*!  energy.  Special  absorbing  surface 

eliminates  interfering  reflections 


case  it  would  be  impossible  to 
achieve  accurate  antenna  jrain 
measurements  since  the  standint; 
waves  due  to  the  sum  of  the  two 
different  beams  add  up  to  different 
enerK.v  levels  in  the  receiving  •area 
as  the  plane  of  the  antenna  is 
chantred.  The  actual  effect  on  the 
antenna  pattern  would  be  to  render 
the  results  below  the  major  lobe  in¬ 
accurate,  the  detrree  of  inaccuracy 
being  dependent  on  the  power  level 
and  direction  of  such  extraneous 
radiation. 

To  increase  the  accuracy  of  the 
results,  an  r-f  probe  is  used  to  de¬ 
termine  the  energy  levels  over  the 
receiving  area.  Where  .standing 
waves  of  any  appreciable  magni¬ 
tude  exist,  the  transmitting  antenna 
mu.st  be  changed.  Probing  is  done 
in  the  absence  of  the  receiving 
antenna  to  eliminate  this  cause  of 
field  distortion.' 

VV'hen  approximate  tests  of  an¬ 
tenna  pattern.s  are  made  in  the 
laboratory,  greater  freedom  from 
reflection  has  been  made  possible 
by  the  development  of  a  black  ab- 
.sorbing  surface.'  This  unit  is  able 
to  absorb  energies  from  S.OOO  me 


to  at  least  .“tO.OOO  me.  The  vswr  of 
an  antenna  looking  into  this  surface 
is  approximately  l.C?  to  1  over  the 
above  frequency  range  with  the  pro¬ 
tective  pla.stic  screen  in  place. 

A  portion  of  the  absorbing  .screen 
is  shown  in  Fig.  2.  The  screen  con- 
si.sts  of  ll-inch  square  pyramids  6 
inches  high  which  are  cast  from  a 
mixture  of  lamp  black  and  plaster 
of  paris  in  sections  18  by  3  inches 
and  as.sembled  in  a  wood  frame  six 
feet  .square.  During  measurements 
the  .screen  is  placed  behind  the  re¬ 
ceiving  antenna  being  tested  so 
that  energy  pa.ssing  the  test  an¬ 
tenna  will  not  be  reflected  back  and 
cause  erroneous  results. 

Servo  System 

Recording  of  the  antenna  pattern 
is  accomplished  by  means  of  the 
electromechanical  system  shown  in 
Fig.  3.  It  consists  essentially  of  a 
first  (bolometer)  amplifier  which 
receives  a  signal  from  the  bolom¬ 
eter  detector  and  passes'll  through 
the  logarithmic  attenuator  into  the 
second  ( potentiometer)  amplifier 
where  the  signal  level  is  increased 
so  that  it  may  be  detected. 


After  detection  the  signal  is  ap¬ 
plied  through  a  bridge  to  the  servo 
amplifier,  amplified  and  applied  to 
the  servo  motor  which  is  connected 
through  a  string  drive  to  the  re¬ 
cording  pen  and  logarithmic  atten¬ 
uator,  thus  completing  the  circuit. 
All  time  con.stants  throughout  the 
.system  must  be  fast  with  respect 
to  the  mechanical  time  constant  of 
the  servo  motor  since  it  is  the  motor 
which  determines  the  .speed  of 
recording. 

The  first  amplifier,  shown  sche¬ 
matically  in  Fig.  4,  must  have  an 
output  range  of  greater  than  80  db. 
This  is  necessary  as  the  .square-law 
detector  output  voltage  is  propor¬ 
tional  to  the  r-f  input  power,  thus 
requiring  the  amplifier  to  have 
twice  the  range  that  is  recorded. 
To  achieve  this  range,  power  sup¬ 
ply  ripple  or  line  noise  feed-through 
must  be  minimized.  The  input 
transformer  must  be  located  in  an 
area  free  from  a-c  magnetic  fields; 
grid  bias  voltages  must  be  kept 
free  from  a-c  from  the  power  sup¬ 
ply  or  from  other  amplifiers;  and 
suitable  shields  must  be  inserted 
where  necessary. 

The  first  amplifier  uses  a  twin-T 
feedback  network,  but  differs  from 
the  ordinary  bolometer  amplifier  in 
that  moderate  output  power  is  re¬ 
quired  to  drive  the  GfiO-ohm  log¬ 
arithmic  attenuator.  The  pass  band 
of  the  twin-T  must  be  wide  enough 
to  allow  transmission  of  the  sharp 
peaks  or  valleys  in  the  pattern. 

Attenuator 

The  logarithmic  attenuator,  shown 
in  Fig.  5,  has  a  low  impedance  so 
that  stray  pickup  and  drift  may  be 
minimized.  It  consists  of  a  resist¬ 
ance  card  with  a  bar  attached  along 
one  side  and  a  pickup  probe  that 
slides  along  the  other  side  parallel 
to  the  bar.  The  input  terminal  is 
attached  to  a  point  in  line  with  the 
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pickup  probe  path.  Adju.sting  fin¬ 
gers  are  provided  at  points  along 
the  bar  so  errors  due  to  slight  non¬ 
linearity  of  the  first  amplifier,  vari¬ 
ations  of  resistance  in  the  card  and 
other  minor  sources  may  be  reduced. 

When  a  signal  generator  and  an 
accurate  attenuator  are  used  as  a 
calibrating  means,  it  is  possible  to 
adjust  the  accuracy  of  the  attenu¬ 
ator  over  the  top  30  db  of  the  com¬ 
plete  40-db  range  within  0.1  db;  the 
accuracy  of  the  lower  ten  db  is  usu¬ 
ally  limited  by  local  noise.  When 
the  maximum  signal  is  applied  the 
actual  attenuation  will  be  80  db. 

Second  Amplifier 

The  main  function  of  the  second 
amplifier  (Fig.  6)  is  to  increase  the 
signal  to  a  rea.sonable  level  for  de¬ 
tection.  The  1-millivolt  input  sig¬ 
nal  is  thus  amplified  to  a  level  of 
one  or  two  volts  before  it  is  de¬ 
tected.  To  reduce  contact  noise, 
this  is  a  twin-T  type  of  feedback 
amplifier. 

The  1N34  germanium  detector 
is  followed  by  half  a  6SN7 
u.sed  as  a  cathode  follower  as 
shown  in  Fig.  6.  The  d-c  output 
level  is  adjusted  to  the  input  re¬ 
quirements  of  the  .servo  amplifier  by 
means  of  the  network  in  the  cathode 
circuit  of  the  6SN7.  A  constant  d-c 
voltage  of  suitable  level  is  provided 
by  a  voltage-dropping  network. 

The  d-c  signal  is  chopped  in  the 
servo  amplifier  at  a  60-cycle  rate, 
amplified  and  fed  to  the  servo 
motor.  Since  the  drive  motor  de¬ 
termines  the  recording  speed,  its 
speed  may  be  reduced  to  record  ex¬ 


tremely  sharp  peaks  or  valleys.  All 
time  constants  in  the  amplifier  in 
the  .servo  loop  are  small  with  re¬ 
spect  to  the  time  constant  of  the 
servo  motor  for  this  rea.son.  The 
transient  response  of  the  servo  sys¬ 
tem  is  indicated  in  Fig.  7,  which 
was  obtained  by  switching  a  10-db 
pad  in  and  out  of  the  input  circuit. 

The  power  supply  is  regulated 
and  filtered.  A  pair  of  5W4’s  feed 
a  pair  of  6L6’s  controlled  by  a  6SL7 
to  provide  adequate  protection  from 
a-c  line  voltage  changes.  Twenty 
volts  a-c  line  change  produces  little 
change  in  d-c  output  level.  Bias 
voltages  are  supplied  by  a  separate 
transformer,  6X4  rectifier  tube, 
and  an  0A3  voltage  regulator  tube. 

A  special  mechanical  system  for 
driving  the  turntable  and  drum  had 
to  be  devised  so  that  repeat  errors 
in  azimuth  of  not  greater  than  0.1 
degree  could  be  obtained.  Referring 
to  Fig.  8  A.  the  drive  energy 
branches  at  the  motor  in  two  direc¬ 
tions,  one  to  the  turntable  and  the 
other  through  a  pair  of  selsyns  to 
the  recordng  drum.  The  drive  is 


FIG.  7 — Tranilant  rMpont*  curr*  tor 
(•rro  lyilem  obtoinad  bj  iwitching 
10.db  pad  in  and  cut  oi  input  drcult 


no.  6 — Second  ompUiier  takes  signal  irom  logarithmic  attenuator  and  applies  it  to 
conTsntional  serro  ompliiier 
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FIG.  I — Mechanical  system  drives  turn¬ 
table  and  drum  in  synchronism  with 
asimuth  error  oi  not  greater  than  0.1 
degree 


shown  in  Fig.  8B.  Two  pins  (con¬ 
nected  by  string)  move  respectively 
in  two  straight  parallel  slots. 

For  purposes  of  illustration,  the 
string  is  loose  with  its  ends 
anchored  in  the  two  pins.  The  drive 
force  is  applied  at  the  center  of  the 
string  in  a  direction  parallel  to  the 
slots.  When  the  drive  direction  is 
reversed,  the  two  pins  will  start  in 
the  reverse  direction  at  a  latpr  time, 
but  moving  simultaneously.  Thus 
in  the  recorder,  regardless  of  selsyn 
or  gear  backlash,  the  turntable  and 
drum  always  move  simultaneously. 
The  two  requirements  of  this  me¬ 
chanical  system  are  the  use  of  good 
quality  gears  and  good  mechanical 
design.  A  backlash  adjustment  is 
provided  on  one  set  of  gears  for 
fine  adjustment  of  tracking. 

Conelusiont 

Many  plots  have  been  made  with 
the  automatic  antenna  recorder,  and 
the  results  have  been  very  satis¬ 
factory.  Thus,  by  a  thorough  con¬ 
sideration  of  extraneous  radiation 
and  a  well-designed  recorder,  it  is 
now  possible  to  make  accurate  an¬ 
tenna  plots  in  both  the  field  and 
laboratory  without  the  laborious 
and  time  consuming  process  of 
manual  recording. 
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For  the  past  quarter  of  a  century  CINCH  Com¬ 
ponents  hove  filled  the  requirements  developed 
by  the  rapid  changes  in  the  Electronics  industry. 
Today,  judged  by  demand  and  performance, 
CINCH  is  producing  the  STANDARD  metal  plas¬ 
tic  assembly. 
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xIVniuniFACTinaiiG  CtwpoRATieir 

1026  South  Homan  Avo.,  Chicago  24,  Illinois 
Swbsidioiy  of  UnHad-Corr  Fostanar  Carparatian,  Combridga,  Mata. 


Atmospheric 
Absorption  Chart 

Varying  absorption  of  microwaves,  millimeter  waves  and  infrared  rays  by  the  at¬ 
mosphere  is  analyzed  and  charted  for  region  from  0.001  mm  to  10  cm.  Absorption 
peaks  should  be  avoided  when  designing  radar  and  communication  equipment 

By  ARNOLD  SHOSTAK 

Electronics  Bronchi  Office  of  \aval  Research 
Washington,  D.  C. 

a  permanent  electric  dipole 
moment  that  causes  absorption. 

Oxygen  does  not  have  a  perma¬ 
nent  electric  dipole  moment;  it 
does,  however,  possess  a  perma¬ 
nent  magnetic  moment.  This 
moment  interacts  with  the  mag¬ 
netic  vector  of  the  electromag¬ 
netic  wave  to  cause  absorption, 
principally  around  5  mm. 

Most  of  the  factors  governing 
absorption  of  electromagnetic 
waves  are  thus  manifested  in  the 
very  short  wavelength  regions, 
from  0.001  mm  to  about  20  mm. 

Waves  above  3  cm  are  attenuated 
by  scattering,  especially  in  rain¬ 
storms,  but  the  relative  effect  is 
usually  small  compared  to  ab¬ 
sorption  in  the  smaller  wave¬ 
length  regions.  In  the  infrared, 
violent  oscillations  in  the  plot  of 
wavelength  versus  absorption  are 
noted,  principally  due  to  the 
closely-spaced  energy  levels  of 
the  various  molecules  of  the  * 

gases  making  up  the  atmosphere. 

Infrared  transmission  at  sea- 
level  is  limited  to  very  short 
ranges  and  must  exploit  the  * 

wavelengths  of  low  absorption 
indicated  in  the  chart.  As  may 
be  noted,  these  bands  of  low  ab¬ 
sorption,  called  windows,  are  of 
very  narrow  width,  compelling 
the  use  of  very  selective  gener¬ 
ators  and  receivers  for  successful 
transmission  of  electromagnetic 
energy  over  significant  distances 
at  these  wavelengths. 


Factors  affecting  the  amount 
of  absorption  experienced 
by  a  propagated  electromagnetic 
wave  include:  path  length,  wa¬ 
ter  vapor  content  and  oxygen 
content  of  the  air.  The  combined 
effects  of  these  factors  are  shown 
‘  in  the  accompanying  chart. 

The  drop  in  4-cm  waves  is 
about  0.01  db  per  kilometer, 
whereas  in  the  oxygen  absorp¬ 
tion  band  around  5  mm  the  drop 
may  be  as  high  as  10  db  per  km. 
The  infrared  waves  from  1  to 
500  microns  (0.001  to  0.5  mm) 
usually  sustain  complete  absorp¬ 
tion  in  the  first  15  meters,  with 
ensuing  attenuation  due  to 
scattering. 

Water  exists  in  the  atmos¬ 


phere  both  in  the  form  of  rain 
drops  and  in  the  form  of  vapor. 
The  amount  of  water  per  unit 
volume  is  dependent  on  tem¬ 
perature.  Rain  drops,  as  a  func¬ 
tion  of  their  diameter  and  the 
wavelength  of  the  propagated 
wave,  mostly  result  in  scatter¬ 
ing  of  the  wave  energy.  Water 
vapor,  on  the  other  hand,  is  made 
up  of  H,0  molecules  which  have 
a  permanent  electric  dipole 
moment.  This  moment  interacts 
with  the  electric  vector  of  the 
impinging  electromagnetic  field, 
with  resultant  energy  absorp¬ 
tion.  The  water  vapor  absorp¬ 
tion  band  in  the  region  of  1.33 
cm  is  due  to  this  type  of  inter¬ 
action.  Carbon  dioxide  also  has 
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High  Density  Maliory  1000  Metal 
Does  the  Joh... Economically/ 


Wherever  extreme  density  and  great  strength  are  required — as  in 
rotors,  flywheels,  balance  weights  or  a  shield  for  radium  or  x-rays 
— you  can  depend  on  Mallory  KKX)  Metal  to  do  the  job.  Count  on 
this  sintered  Tungsten-hase  alloy  for  .  .  . 

HIGH  DINSITY  . .  .  Mallory  lOOU  .Metal  has  a  density  of 

16.8  to  17.0  grams  per  cubic  inch. 

HIGH  STRENGTH  . . .  Mallory  1000  Metal  has  a  tensile  strength 
of  over  80,000  lbs.  per  square  inch. 

EASY  MACHINAIIUTY  . . .  Mallory  KXX)  Metal  machining  is  like 
that  of  grey  iron  in  operation  and  chip. 

DRIFT  RESISTANCE  . . .  Mallory  1000  Metal  shows  no  objection¬ 
able  drift  at  rotational  speeds  as  high  as 
.15,(X)0  RPM. 

In  many  ca.ses,  Mallory  KKM)  Metal  and  .Mallory  engineers  have 
teamed  to  give  users  better  performance  at  real  savings.  W  hy  not 
write  for  details  today? 

Im  mmdr  anti  Itjr  Jahntfm  amd  Maliary  L$d., 

1 10  laduMry  St.,  TarotUa  15,  (httaria 
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Automatic  Currency-Selector  Unit 


By  Paul  J.  Selgin 

Chief,  Engineering  Klectronicn  Section 
Sational  Hureau  of  Standards 
Washington^  D.  C. 


Automatic  vending  and  change¬ 
making  devices  perform  a  necessary 
function  and  an  increasingly  im¬ 
portant  one  in  view  of  personnel 
shortages.  U.sefulness  of  such 
equipment  has  been  limited  by  the 
inability  to  handle  paper  currency. 
The  device  to  be  described  is  capa¬ 
ble  of  accepting  paper  currency 
with  a  relatively  good  margin  of 
safety. 

Requirements 

The  requirements  of  a  suitable 
paper  selector  are  as  follows ;  Oper¬ 
ation  must  not  depend  on  exact 
placement  of  the  bill.  By  having  a 
receptacle  or  slot  exactly  fitted  to 
the  dimensions  of  the  bill,  approxi¬ 
mate  positioning  without  effort  or 
attention  on  the  part  of  the  opera¬ 


tor  may  be  obtained.  The  operating 
cycle  mu.st  be  short,  preferably  less 
than  five  seconds.  The  machine  must 
be  simple,  dependable  and  recjuire 
a  minimum  of  service.  Last,  the 
machine  must  be  relatively  inex¬ 
pensive. 

The  unit  finally  evolved,  called  the 
Xomoscope,  is  e.s.sentially  a  camera. 
It  is  u.sed  as  a  camera  initially,  be¬ 
fore  it  is  put  into  normal  operation, 
to  produce  a  partial  negative.  This 
negative  is  reduced  in  size  and  is  an 
authentic  copy  of  the  document 
placed  in  the  slot  S  of  Fig.  1.  After 
developing,  the  negative  is  put  bade 
into  its  holder  H.  In  operation,  an¬ 
other  copy  is  placed  in  S.  A  lid  (not 
.shown)  presses  it  down  against  the 
transparent  floor  of  the  slot,  initiat¬ 
ing  the  operating  cycle  by  the  clos¬ 


IIOv 


FIG.  1 — Skztch  oi  tho  mechanical  por- 
tions  of  tho  currency  teloctor 

ing  of  a  switch.  A  light  L  goes  on, 
illuminating  the  copy  and  causing 
its  image  to  be  projected  upon  the 
negative. 

If  both  copy  and  image  are  in 
exactly  the  .same  position  as  when 
the  negative  was  made,  the  light 
tran.smitted  through  the  negative 
would  be  almost  entirely  blocked. 
This  is  true  because  each  luminous 
area  of  the  image  would  fall  on  a 
dark  area  of  the  negative  and  vice 
versa. 

Such  an  exact  coincidence  cannot 
l)e  obtained  in  practice.  However,  if 
both  the  lens  and  negative  are  os¬ 
cillated  at  right  angles  to  one  an¬ 
other  and  at  frequencies  differing 
in  the  ratio  of  about  100  to  1, 
there  will  be  times  when  the  slow 
oscillation  of  the  lens  brings  the 
image  into  line  along  one  coordi¬ 
nate.  Then  the  fast  o.scillation  of 
the  negative  will  take  care  of  the 
other  coordinate  and  cause  the  peri¬ 
odic  occlusion  of  the  light,  at  a  fre¬ 
quency  double  that  of  the  fast  oscil¬ 
lation  itself. 

Amplifier 

An  amplifier  tuned  to  the  proper 
frequency  (double  the  fast  oscilla- 
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/»/  Dfslf^ning  Tutted  Circuits  tlie  effect  on  Q  of  adilinj^  capacitors, 
iron  cores,  or  resistors  must  fretiuently  be  deterniineci.  Tlie  Q 
of  the  separate  coin|>oiieiits  is  also  often  needed.  Tliesc  measure¬ 
ments  made  on  (,)  Meters  formerly  available  required  the  use  of 
a  small  difference  iK-tween  two  large  (Rvalues  in  various  formulH*. 
This  led  to  large  errors.  The  Q  Meter  Ty|)e  190-A  reads  the 
difference  liettvccn  the  Q  of  a  reference  circuit  and  the  Q  of  this 
circuit  when  new  coni|K>nents  are  added.  The  scale  that  indicates 
this  Diffnetilittl  Q  has  a  sensitivity  4  times  as  great  as  the  scale 
which  reads  Q.  The  accuracy  and  case  with  which  Differeututl  Q 
can  l>e  read  is  greatly  improved  by  use  of  the  190-A  Q  Meter. 

The  (.)  Meter  Ty|)e  has  a  ''Lof^”  scale  which  reads  (,) 

down  to  a  value  of  5.  The  internal  resonating  capacitor  is  directly 
read  and  has  a  vernier  arrangement  for  accurate  reading  of 
capacitance.  The  dial  rotates  approximately  10  times  in  covering 
the  capacitance  range.  All  readings  are  made  on  a  single  meter 
corrected  for  parallax. 

SPECIFICATIONS 

FREQUENCY  COVERAGE:  20  me  te  260  me.  Continuoutir  Voriobl*  In  Four  RonfM. 
FREQUENCY  ACCURACY:  ColibroHd  m  n:  1%. 

RANGE  OF  O  MEASUREMENTS:  S  le  1200. 

RANGE  OF  DIFFERENTIAL  O  MEASUREMENTS:  0  m  100. 

ACCURACY  OF  Q  MEASUREMENTS:  CirewiI  O  of  400  road  diroefly  on  motor  eon 
bo  dotorminod  to  oeeuroey  of  ^  5%  to  100  me  and  to  *  12%  to  260  me. 
INTERNAL  RESONATING  CAPACITANCE  RANGE;  7.S  mmf  to  100  mmf  (dirael 
rtoding)  cplibraf^d  in  0.1  mmf  incrnmnnft. 

ACCURACY  OF  RESONATING  CAPACITOR;  0.3  mmf  to  30  mmf 
^  0.3  mmf  to  50  mmf 
^  0.5  mmf  to  100  mmf 

POWER  SUPPLY:  90-130  voHt— 60cps  (intomolly  rogulotod).  Powor  ContompHon— 
55  watts. 

(Spscificofiont  to  chongo  wfAo«/t  oolko) 

PRICE:  $625.00  F.O.B.  Factory 


SINGLE,  EASY-TO-READ  METER 
WITH  PARALLAX  CORRECTION 
FOR  ALL  FUNCTIONS 

•  Q  indicating  voltmeter:  50  to  400. 

•  Multiply  Q  scale:  0.5  ta  3.0. 

•  A  differential  Q  scale  for  accurately  in¬ 
dicating  the  difference  in  Q  between  two 
test  circuits. 

•  Additional  accurate  expanded  scale  for 
measuring  low  values  of  Q. 

•  A  counter  type  resonating  capacitor  dial 
for  improved  setting  and  reading 
accuracy. 

•  Regulated  power  supply  for  increased 
stability  and  accuracy. 

•  Careful  design  to  minimixe  instrument 
loading  of  circuit  under  test. 


BOONTOtr  RADIO 
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tion  frequency)  in  combination 
with  a  detector,  relay  and  photo¬ 
tube  will  cause  the  energizing  of  the 
appropriate  circuits  when  the  peri¬ 
odic  fluctuations  occur,  indicating 
identity  of  the  copy  with  the 
original. 

It  should  be  noted  that  the  fluc¬ 
tuations  will  be  present  if  coinci¬ 
dence  occurs  over  only  part  of  the 
area,  provided  it  is  a  substantial 


part  and  they  will  not  be  appre-  plete  detuning  and  also  the  in- 
ciably  affected  by  superimposed  tensity  indication  obtained  from 
marks.  However,  they  will  not  occur  signals  which  are  too  weak  to  pro- 
if  the  copy  “looks”  like  the  original  duce  enough  potential  on  D,  to  give 
but  is  not  identical  to  it,  line  for  a  useful  amount  of  pattern  shift  on 
line.  The  fine  structure  of  the  en-  the  indicator, 
gravings  must  match.  These  fea¬ 
tures  make  the  principle  particu¬ 
larly  applicable  to  the  currency 
selector  problem  since  marked,  torn 
or  soiled  bills  will  not  be  rejected. 


Model  Antenna  Range 

To  FACILITATE  the  measurement  of 
antenna  radiation  patterns  in  the 
vertical  plane,  a  new  model  antenna 
range  has  been  completed  by  the 
National  Bureau  of  Standards. 

As  .shown  in  Fig.  1  and  2,  the  an¬ 
tenna  range  consists  of  an  inverted 
V-type  structure  which  supports  a 


F-.\I  Delecl€>r  Tuning-Indicator  Circuit 


By  H.  B.  Karplus 

Armour  Re9earch  Foundation 
Illinois  Institute  of  Technology 
('hicngo,  Illinois 


Recommended  CIRCUITS  given  in  the  when  a  station  is  tuned  by  connect- 
manufacturers’  handbooks  for  a  ing  the  common  plate  D,  to  the  plate 
6AL7GT  tuning  indicator  do  not  of  the  diode  as  shown  in  Fig.  1. 
make  full  use  of  all  its  potentialities 
except  for  a  discriminator  squelch- 
detector  circuit.  For  the  ratio-detec¬ 
tor  type  of  discriminator,  the  pat¬ 
tern  appears  very  similar  when  a 
station  is  e.xactly  tuned  as  when  no 
station  is  received.  This  is  shown  in 
Fig.  1  and  2  of  the  RCA  6AL7GT 
description. 

Pattern  changes  similar  to  Fig.  3 
(on  the  same  manufacturer’s  data 
sheet)  may  be  obtained  with  a  ratio 
detector  if  the  indicator  is  con¬ 
nected  as  shown  in  the  accompany¬ 
ing  Fig.  1.  Use  is  made  here  of  the 
large  positive  potential  developed 
at  the  cathode  of  one  of  the  detector 
diodes  to  control  the  current  in  the 
indicator  which  is  normally  bia.sed 
almost  to  cut  off.  Excessive  plate 
current  is  prevented  on  strong  sig¬ 
nals  by  a  large  resistor,  about  1 
megohm,  in  series  with  the  grid.  In 
addition,  the  pattern  may  be  shifted 


Discriminator 

A  positive  potential  may  be  ob¬ 
tained  from  a  discriminator  to  con¬ 
trol  the  indicator  tube  current,  from 
the  center  point  of  the  detector 
load,  if  the  cathodes  of  the  diodes 
are  connected  to  the  transformer. 
To  obviate  trouble  due  to  heater 
cathode  capacitances,  crystal  diodes 
are  recommended  as  shown  in  the 
accompanying  Fig.  2. 


AdiiuUng  a  ImI  onlanna  on  tho  ontonna 
ranqo.  Antonna  is  Iho  hlqh-itoquoncy 
modol  oi  on*  normally  usod  at  a  much 
lower  iroriuoncy 


test  or  target  transmitter  about  50 
feet  above  the  ground.  The  model 
antenna  to  be  tested  is  placed  in 
the  center  of  the  ground  plane  be¬ 
neath  the  V  frame. 

Current  investigations  are  par¬ 
ticularly  concerned  with  the  high- 
frequency  band  from  3  to  30  me. 
At  these  frequencies,  wavelength 
varies  between  300  and  30  feet  and 
measurements  of  full-sized  an¬ 
tennas  would  require  a  site  several 
In  the  circuits  of  Fig.  1  and  2,  thousand  feet  long.  When  the  ver- 
the  potential  divider  RJi,  may  be  tical-plane  pattern  is  required,  the 
replaced  by  a  large  cathode  resistor  problem  becomes  even  more  com- 
of  around  20,000  ohms,  depending  plex. 

on  plate  potential.  Complete  extinc-  Techniques  employed  at  NBS  use 
tion  is  then  not  possible  and  the  in-  the  principle  of  electrodynamic 
tensification  obtained  on  weak  sta-  similitude.  As  applied  to  an  an- 
tions  is  reduced  due  to  the  feedback  tenna,  an  equivalent  performance 
effect  of  this  resistor.  is  obtained  from  a  model  1/nth  as 

The  chief  advantages  of  the  cir-  large  as  the  prototype  antenna  if 
cuits  described  are  the  clear  distinc-  the  operating  frequency  of  the 
tion  between  exact  tuning  and  com-  model  is  made  n  times  the  proto- 


FIG.  2— 6AL7  tuning  ay*  and  diacriml- 
nator 


250V 


6AL7GT 
llMEG  ^ 


FIG.  1 — Tuning  eye  and  ratio  detector 
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ISOTOPE  •  RATIO  MASS  SPECTROMETER 


analytkal  laboratory 
is  here  to  serve  you 


ELECTRICAL  COMPUTER 


Since  1949  Consolidated  has  operated  this 
precision  analytical  service — utilizing 
mass  spectrometry  under  the  supervision  of 
Consolidated's  experienced  staff.  It  serves  research 
organizations  and  industry  having  analytical 
problems,  but  where  the  number  of  samples  does  not 
justify  the  purchase  of  an  instrument. 

Sample  requirements  are  very  small.  Recommended 
containers  are  100  cc  for  gas  and  S  cc  for  liquid. 
Where  isotope  ratios  are  required,  samples  must  be 
in  the  vapor  pha.se.  Cost  of  the  service  is  low. 

For  further  information,  request  Bulletin  CEC>I8I3. 


consolidated 
engineering  I  analyticol  service 


corporation  ■ 

300  No.  Sierra  Madre  Villa  Analytical  Instruments  for  Science  and  Industry 

Pasadena  8,  California 
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-Full  Tiuw  oi  Ih*  model  antenna  ronae  with  the  target 
transmitter  raised  to  the  90-deg  position 


FIG.  2 — Checking  the  operating  freguency  oi  a  torget  transmitter. 
Unit  derives  its  power  from  wet-cell  batteries 


type  frequency.  As  the  model  fre¬ 
quency  is  increased,  the  free-space 
wavelength  is  decreased  propor¬ 
tionately.  Also,  the  distance  be¬ 
tween  the  transmitting  and  the 
receiving  antenna  can  then  be  re¬ 
duced  by  the  same  scaling  factor 
of  n. 

By  using  a  sufficiently  large  scal¬ 
ing  factor,  it  becomes  possible  to 
mount  a  target  transmitter  on  a 
rigid  structure,  to  move  it  over  and 
about  the  model  antenna  under  test 
and  to  obtain  radiation  patterns 


sub.stantially  the  .same  as  the  true 
long-distance  radiation  patterns  of 
a  full-scale  antenna. 

In  addition  to  dividing  the  physi¬ 
cal  dimensions  of  the  model  by  the 
.scaling  factor  n  and  multiplying 
the  frequency  by  the  same  factor,  it 
is  nece.ssary  to  multiply  the  conduc¬ 
tivity  of  the  antenna  and  the 
ground  by  n.  In  most  practical  h-f 
antennas,  the  copper  losses  are 
small  and  the  conductivity  effects 
may  be  ignored  without  introduc¬ 
ing  any  serious  error. 


In  operation,  the  model  antenna 
is  located  at  the  center  of  the 
ground  plane  and  receives  energy 
from  the  target  transmitter  located 
in  the  structure.  The  energy  in¬ 
tercepted  by  the  model  antenna  is 
rectified  and  the  signal  voltage  is 
transmitted  along  underground 
cables  to  a  recording  pen  attached 
to  an  automatic  pattern  plotter. 
Synchrogenerators,  connected  to 
the  axis  of  the  V  frame,  transmit 
its  position  to  the  turntable  of  the 
pattern  plotter. 


Low-Frequency  Adapter  for  Audio  Oseillalors 


When  a  low-frequency  signal 
■source  is  occasionally  needed,  it  is 
feasible  to  build  a  small  adapter  to 
extend  the  range  of  an  ordinary  re¬ 
sistance-tuned  audio  oscillator 
down  to  a  few  cycles.  In  the  case 
of  Hewlett-Packard  and  similar  os¬ 
cillators,  those  models  who.se  lowest 
range  extends  only  to  20  cps  are 
susceptible  to  this  conversion  with- 


By  Joseph  Hoi’Le 

Fails  Church,  Vti. 


out  di.sturbing  their  calibration  on 
the  original  ranges.  The  adapter  or 
range-extender  is  a  small  box  with 
a  dial,  plugged  in  when  needed. 

Figure  1  shows  the  circuit.  Pin 
jacks  or  a  panel  connector  are  in¬ 
stalled  on  the  oscillator,  connected 
to  the  frequency-determining  net¬ 
work  as  indicated.  Excessive  added 
stray  capacitance  should  be  avoided. 
The  adapter  is  merely  another  tun¬ 
able  R-C  network,  plugged  in  paral¬ 
lel  with  the  network  in  the  o.scil- 
lator.  The  range  switch  in  the 
(Kscillator  should  be  set  on  the  low¬ 
est  range.  The  impedance  of  the 
internal  network  is  then  about 
three  orders  of  magnitude  higher 
than  that  of  the  adapter;  the 
adapter  determines  the  frequency 
of  o.scillation.  In  the  adapter  shown, 
the  two-gang  30,000-ohm  poten- 


»-C  OSCILUTOP 


FIG.  2 — Modified  audio  oscillator  circuit 
using  thermistor  as  amplitude  control 
gives  improved  performance 

tiometer  covers  the  range  from  3 
to  30  cps.  If  linear  potentiometers 
are  used,  the  dial  scale  will  be 
crowded  at  the  high  end;  tapered 
units  are  better.  Composition  vol¬ 
ume  controls  appear  to  track  well 
enough,  although  their  permanence 
of  calibration  is  que.stionable.  Ca¬ 
pacitance  tuning  is  not  feasible. 

The  110-volt,  3-watt  lamp  u.sed  as 


j-  JO  CPS 
L  F  adapter 


f  RCO 
CONTROL 


FIG.  1 — Plug-in  unit  for  adding  3  to  30- 
cps  rang#  to  conventionol  R-C  audio 
oscillator 
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You  can  make  better  products  firom  clean, 
smooth,  flat  Chase  Sheet  Brass  and  Copper. 
Chase  sheets  are  free  from  oxide  coatings,  excess 
grease  and  oil.  That  means  they  are  uniform 
in  color  and  have  a  bright  finish. 

CMF  order*.  We  can  make  favorable  mill 
deliveries  on  authorized  Controlled  Materials 
orders.  In  many  cases  our  warehouses  can 
ship  from  stock.  Your  inquiries  are  invited. 
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tLtCTRONS  AT  WORK 


PRODUCTION 


the  automatic  amplitude  control  in 
many  commercial  oscillators  has 
easy  availability  as  its  chief  ad¬ 
vantage.  The  lamp  resistance 
varies  but  slowly  with  changing 
current,  and  its  range  of  control  is 
quite  limited.  Adjustment  of  the 
series  resistor  R,  (Fig.  1)  which 
determines  the  operating  point  of 
the  lamp,  is  rather  critical  and  must 
be  tailored  to  the  individual  lamp 
used.  The  thermal  time  constant  of 
these  lamps  is  long  enough  to  give 
satisfactory  control  down  to  about 
5  cps,  but  below  this  frequency  the 
lamp  “follows”  and  distdrtion  sets 
in. 

A  thermistor  works  a  lot  better. 
Its  time  constant  is  longer  than 
that  of  the  lamp,  but  its  resistance 
is  so  steep  a  function  of  the  heating 
current  that  it  controls  the  ampli¬ 
tude,  in  effect,  more  quickly  than 
the  lamp.  Its  correcting  action  is 
better  damped,  and  it  can  correct 
for  larger  changes  in  gain.  The 
Western  Electric  lA  thermistor  has 
been  used  successfully  for  ampli¬ 
tude  control  of  an  oscillator  work¬ 
ing  down  to  1  cycle.' 

Fig.  2  shows  the  application  of 
the  lA  thermi.stor  to  a  commercial 
audio  o.scillator  (Hewlett-Packard 
200C).  The  lamp  is  replaced  by  a 
750-ohm  resistor,  and  the  series  re¬ 
sistor  R,  is  replaced  by  the  lA 
thermistor.  No  other  change  is 
necessary,  and  no  adjustment. 

W'hile  the  adapter  outlined  above 
is  practical  without  this  additional 
modification,  the  addition  of  the 
thermistor  is  very  desirable,  both 
because  of  the  lower  distortion  at 
the  lowest  frequencies,  and  becau.se 
the  constancy  of  amplitude  is  bet¬ 
ter  maintained  in  the  face  of  mis- 
tracking  of  the  ganged  potentiom¬ 
eters. 

A  low-frequency  source  has  be¬ 
come  almost  indispensable  with  the 
advent  of  wide  application  of  nega¬ 
tive  feedback  to  audio  amplifiers. 
Flatness  over  the  audible  frequency 
range  is,  in  fact,  an  indication  that 
the  frequencies  be.vond  both  ends 
must  be  explored  for  peaks  which 
betray  an  inadequate  margin 
against  oscillation. 


References 
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AMERICAN  PHENOLIC  CORPORATION 


AMPHENOL  AN  CONNECTORS  ore  strong!  They  have 
a  tensile  strength  of  S3,0(X}  pounds.  Engineered  to  meet 
the  rigid  Army-Navy  specifications,  these  connectors 
insure  lowest  ihilivolt  loss.  The  non-rotating  solder  pock¬ 
ets  cut  soldering  time  and  reduce  op>erator  fatigue. 
Amphenol  has  the  widest  selection  of  AN  Connectors 
to  meet  Mil-C-501S  specifications. 


Now  Available  .  . 

Isf  S-3  —  A  General  Calales 
Cempenenli  > 


AMPHENOL  RG  CABLES  set  the  stondard  for  quality 
in  a  field  where  cjuality  ond  dependable  performance 
ore  a  "must."  Frequent  laboratory  and  production  tests 
insure  uniform  quality  and  performance.  Users  of 
Amphenol  RG  Cables  know  that  they  will  perform  os 
specified  1 


AMPHENOL  RF  CONNECTORS  provide  an  efficient 
copnecting  link  between  cpcadal  cables.  They  feoture 
never-failing  continuity,  extremely  low  RF  loss  and  the 
ossurance  of  a  long  life  of  sustained  quality.  The  design, 
materials  and  finishes  of  each  type  connector  ore  care¬ 
fully  chosen  to  give  maximum  performance  under  the 
required  conditions. 


*■- 


.L 


PHOTOGRAPHY  HELPS  A  COSMOTRON  KEEP  PROTONS  IN  LINE 


A  peak  power  of  21,000  KVA  will  create  the  mag¬ 
netic  field  in  the  cosmotron  now  under  construction 
at  Brookhaven  National  Laboratory.  The  design  calls 
for  whirling  protons  through  the  field  of  a  giant 
doughnut-shaped  magnet,  over  60  feet  in  diameter. 
At  every  point  of  the  protons'  path  along  the  circular 
quadrants  and  at  all  times  during  the  second  while  the 
magnetic  field  is  rising  to  its  top  value,  the  configura¬ 
tion  of  this  field  must  be  the  same,  or  the  protons  will 
collide  with  the  walls  and  be  lost. 

This  monster  magnet  is  built  of  laminations  of  V^' 
steel  sheets,  8  feet  high,  12  in  a  $. 7-ton  bundle,  288 
bundles  in  all.  Each  bundle  had  to  be  carefully  matched 
to  its  neighbors  to  give  the  utmost  overall  uniformity 
of  magnetic  parameters. 

Photography  provided  a  practical  solution  to  the 
matching  problem.  The  magnetic  phenomena  of  each 


block  were  displayed  on  a  cathode-ray  oscillograph 
and  photographed  with  a  Kodak  3)  camera.  Five 
months  and  8,000  oscillograms  later  (the  shutter 
didn't  fail  once),  a  complete  set  of  photographs  like 
those  seen  here  of  the  characteristics  of  each  block 
made  it  possible  to  determine  the  position  of  each  one 
in  the  magnet  ring,  to  insure  the  most  satisfaaory 
magnetic  field. 

Quantitative  records — full  of  detail,  quickly  made, 
available  for  reference  whenever  needed — are  pho¬ 
tography's  contribution  in  a  great  many  kinds  of 
scientific  and  engineering  jobs.  Kodak  makes  a  large 
variety  of  films  and  papers  for  them.  Drop  us  a  line, 
and  we'll  send  you  a  complimentary  copy  of  a  new 
booklet  that  helps  you  make  the  best  selection  among 
them.  Eastman  Kodak  Company,  Industrial  Photo¬ 
graphic  Division,  Rochester  4,  N.  Y. 


PHOTORECORDiNG . .  .  an  imporiant  function  of  photography 


Kodak 


bringing 

Your  Product 

to  market  0 

is  a  full  time  job  for. . .  electronics 


When  you  consider  that  there  are  more  than  2.000  widely-diversified 
products  sold  to  roonuiacturers  and  users  oi  electronic  eqiiipment  the 
problem  of  bringing  your  product  to  that  market  —  and  selling  it  might 
at  first,  seem  complicated.  But  it  isn't. 

Consider  first  how  products  are  bought  and  by  whom.  Components 
and  materials  used  in  the  design,  testing  or  production  oi  electronic 
equipment  oi  all  sorts  ore  bought  ior  engineering  reasons  by  engineers. 
That  this  is  true  is  obvious  when  one  considers  the  extremely  technical 
nature  oi  the  industry's  products.  The  buying  ior  this  industry  is  done 
by  men  like  the  one  shown  . . .  back-in-the-plant,  design,  development 
and  test  engineers,  generally  inaccessible  to  salesmen. 

And  it  is  their  counterparts  throughout  industry  and,  oi  course,  in 
communications  and  broadcasting  who.  by  use  oi  electronic  equipment 
to  solve  their  own  design,  test,  production  and  control  problems,  create 
the  markets  ior  packaged  electronic  equipment. 

It  is  ior  these  men  that  ELECTRONICS  is  edited.  Bringing  them  the 
up-to-the-minute  electronic  design,  use  and  product  iniormation  is 
ELECTRONICS'  iuU  time  job.  (A  job  it  has  held  ior  over  twenty  yeors.) 
Because  oi  this,  they  work  with  ELECTRONICS  at  their  sides  and  reier 
to  it  more  than  to  any  other  single  source  ior  the  iniormation  they  need 


in  their  work.  It  is  ior  this  reason  that  bringing  your  product  to  this 
market  isn't  os  complicated  as  it  might  seem  at  first  ELECTRONICS 
provides  a  market  place,  the  only  one,  in  which  you  can  reach  these 
men  who  do  the  speciiying  and  buying  oi  electronics  throughout  in¬ 
dustry..;  be  it  electronic  manuiacturing  or  general  industry. 


iectronics 


THE  DIRia  ROUn  TO - 


12  REGULAR  ISSUES 

uipplying  laletl  tKh- 


A  McGraw-Hill  rublkatton  •  330  W«t  42nd  Si.,  Nmr  Tock  IS.  AT. 


nical  information,  do- 


(ign  and  prodwcl  ntwt 
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SUCCESS  STORIES 


What  is  YOUR  PRODUCT? 


Following  is  a  partial  list 
of  alliod  products  cunontly 
being  advertised  success¬ 
fully  in  ELEaRONICS  .  .  . 


With  ELECTRONICS'  blanket  coverage  oi  all  industry,  it 
doesn't  matter  whether  your  product  is  a  materioL  component 
or  piece  oi  electronic  gear  —  a  getter  or  a  gear  train,  a  capacitor 
or  a  cabinet,  a  servo  or  a  spring,  a  motor  or  a  motor  control 
Both  designers  and  users  oi  electronic  equipment  iind 
ELECTRONICS  their  best  sotuce  oi  iniormotion.  Manuiacturers 
iind  it  their  best  source  oi  sales  to  both. 

It  is  published  iact  that  more  than  12%  oi  all  moneys  being 
spent  ior  deiense  equipment  goes  ior  electronic  devices.  Great 
sunu  ore  already  allotted  to  hundreds  oi  prime  contractors  who. 
in  many  coses,  iind  it  necessary  to  make  time-consuming  search 
ior  sub-contractors  with  the  ability  and  the  capacity  to  share  in 
this  huge  business.  Do  they  know  about  you? 

Selling  ior  deiense  is  as  competitive  as  selling  to  civilians. 
Particularly  in  electronic  equipment,  using  as  it  does  not  only 
electronic  components,  but  electrical  and  mechanical  assemblies 
and  parts,  it  is  necessary  to  expose  yourseli  to  buyers.  'There  is 
no  speedier,  surer,  more  economical  way  to  do  so  thon  by  selling 
by  the  written  word  in  the  advertising  pages  of  ELECTRONICS. 


BEARINGS 

BLOWERS 

BOBBINS 

BUSHINGS 

CARBON 

CERAMICS 

COUPLINGS 

DRAFTING  EQUIPMENT 

FASTENERS 

GASES 

GEAR  TRAINS 

GRAPHITE 

HAND  TOOLS 

HEATING  TANKS 

INSULATION 

IONIZATION  CHAMBERS 

LIGHTING  EQUIPMENT 

METAL  STAAAPINGS 

METALS  &  ALLOYS 

MOLDINGS 

MOTORS 

MOUNTINGS 

PAPER 

PHOTOGRAPHIC  EQUIPMENT 

PLASTICS 

RINGS 

SEALS 

SOLDER 

SOLDERING  GUNS 

SPRINGS 

TAPES 

TUBING 

WASHERS 

WIRE  &  CABLE 


furihtr  »vld»nn  It  lh»  Hit  at  tha  right  thowfaig  toma 
of  Ilia  allltd  producli  cvrronlly  baing  mdrttlud  toccast- 
fylly  in  titCTtONICS.  Poiitiva  avManca  at  th*  myrkyl 
uHtrtd  br  FlfCrRONICS  for  ym  particular  product  con 
ba  obtalnarf  protAablir  by  otfvortiiing  U  In  flfCTRONICS. 


ANNUAL  MITERS'  GUIDE 

•upplylne  all  bock  gnd- 
act  laatca  and  tack- 
nlcol  tpacifyinf  rfate 
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LNlTlAUOfWINC- 


24,HOORS 


TO 


MEET  MIL-T-27  SPECIFICATIONS 


TEMPERATURE  CYCLING 


Step  One  1  — 15  minutes  at  1 85  F  (85  C). 

Step  Two  2— 15  minutes  at  room 
temperature. 

Step  Three  3— 15minutesat-67°F(-55‘^C). 

Step  Four  4— 15  minutes  at  room 
temperature. 

Step  Five  5  — 15  minutes  in  saturated 
salt  bath. 


These  steps  are  repeated  for  five  consecutive 
cycles  and  the  unit  is  then  subjected  to  a 
dielectric  strength  test  at  100%  of  the  speci¬ 
fied  voltoge  for  five  (5)  seconds  and  the 
insulation  resistance  checked. 


COLD  CHAMtER 


HUMIDITY  CYCLING 


*At  •no  of  ony 
5  cycfot  H»o  umt  it 
romovod  from 
Iti/midify  clioml>or 
and  tvbiactnd,  for 


HUMIDITY  CHAMiER 


Sfoftcor  fftgtnoeriny 

l.oborofori4S  comr/cf* 

(gv'pm«nf  for  making  thetn  Inttt. 


«)STANDARD  TRANSFORMER  CORPORATION 

/  3578  ELSTON  AVENUE  •  CHICAGO  18,  ILLINOIS 


FIG.  1 — Tachometer  pickup  device. 
Tachometer  element  circuit  (A),  direct- 
coupled  ampltiier  (B).  actual  application 
(C)  and  enlarged  view  depicting  nor¬ 
mal  component  oi  mmi  interacting  with 
electron  How  within  tube  (D) 
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AT  MICROWAVE 


Model  296B  Microwave  Receiver 


30  M<  AmpJi/!*r  Gain :  70  db  f  «)  db  preamp  pain 
I  ^  lib  inscrlion  loss. 

IF  Bandwidth:  I  H  Mi: 

Aff^nuafor;  Insertion  loss  15  db.  KO  ilb  attenuation 
range  viith  detent  positions  at  10  db  steps. 

Local  Oscillator  Powr  Supply;  Beam  supply 

MK)  to  HOO  volts  50  ma.  continuously  variable, 
positive  grounded  Reflector  supply  continuously 
variable  from  10  to  ^tK)  volts  with  respect 
to  cathode 

Accessories  Supplied:  One  pre  amplifier,  one  pre 

ampliher  power  cable,  one  Wlysiron  jx)wer  cable, 
two  V.)  \K  II  cables 

Accessories  Needed:  1  ocal  Oscillator  klystron 
and  a  mixer 


Ihe  newest  addition  to  Sperry’s  Microline*  is 
Model  296B  Microwave  Receiver  for  laboratory  use. 
This  instrument  is  an  important  addition  to 
the  microwave  laboratory  where  a  good  secondary 
standard  of  attenuation  is  required. 

The  versatility  of  Model  296B  permits  measurements 
to  be  made  at  all  microwave  and  UHF  frequencies. 
In  addition  to  its  use  as  a  secondary  standard 
of  attenuation,  this  receiver  has  many 
other  uses  . . .  one  of  the  more  important 
being  antenna  pattern  measurements. 


Model  296B  consists  of  a  30  me  pre-amplifier, 

IF  amplifier  and  precision  30  me  waveguide 
below  cut-off  attenuator.  Included  in  the  receiver 
is  a  well-regulated  klystron  power  supply. 

Klystron  stability  is  assured  by  self-contained, 
automatic  frequency  control  circuitry. 

Our  Special  Electronics  Department  will  be  happy 
to  give  you  further  information  on  this 
instrument  as  well  as  other  Microline  equipment. 


MUTHECK.NCWYOIM  ClMLMn  ICWNlEAK  'IMMUni'LtSMCUES-SMtMMBa'SUTTU 
IN  CkHAD*  -  SrtllT  CfllSCtrt  CIMNIf  IF  CtlUA.  IIMIICI.  MINIIEAL.  IICIEC 

Vbit  our  booths  57«SI>5f  of  tho  Radio  Enginoorinf  SKow«  Grond  Cootral  Rolaco,  March  3*4. 
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_  * 

NEW  Miniature  Telephone  Type  Relay 


NEW  LK  RELAY 


MOUNTINGS  End  mounting  for  bock 

of  ponol  or  wndtrKhoMit  %ifirin9.  Intor* 
chongooblo  with  ttondord  ''Strowgor" 
typo  mounting. 

COIL  POWER:  From  40  milUwotto 
to  7  wottt  D.C. 

CONTACTS:  SfamlarJ  3  amparM, 
ipMial  up  to  S  amparM.  3  ampam  vp 
to  6  P.D.T.  S  ampar*  coalacH  (law  vall> 
apa)  up  lo  4  P.D.T.  Spadal  30  ompara 
pawar  cenlocn  S.PJ.T.,  normally  opan, 
parollalad.  _ 


INMINSIONSt 

iVt"  HIOH,  3Vi2"  LONO, 
iVu"  WIDI 

These  are  the  dimensions 
for  the  6  pole  relay. 

Will  meet  Army  and  Napy 
aircraft  specifications 
as  a  component  unit. 


Can  be  ftsrmshed 
hermetically 
sealed  tvitb 
solder  terminals. 
»LUO-IN  MOUNnNO- 
snciAL. 


SK  RELAY 

MOUNTMMl  Fraal  of  panal  maoaK 
inp  and  wirinp. 

COIL  OOWUl  From  100  miUlwalft 
la  4J  worn  D.C. 

COHTACTSi  Somo  at  nx". 
DMUNSIOIItl  HIOH,  iVu" 
tONO,  WIDE. 

These  are  the  dimensions 
for  the  4  pole  relay. 

Will  meet  Army  and  Navy 
aircraft  specifications 
as  a  component  unit. 

CAN  AUO  U  FURNISHED 
HERMETICAUY  SEALED 
WITH  SOLDER  TERMINALS. 
PIU04N -SPECIAL 


m  ALLIED  CONTROL  CO.  INC  •  2  EAST  END  AVE.,  NEW  YORK  21,  N.  Y. 


148 


Februory,  1952— ELECTRONICS 


dollars  lost 


Pennies  saved 


Twice  in  one  month,  when  the  burglar 
alarm  went  off,  the  police  and  protective 
service  men  had  swarmed  down  on  the 
Bcnedia  Laundry.  Each  time  it  had  been 
a  false  alarm.  Inferior  insulation  on  the 
alarm  switch  had  weakened — the  short¬ 
ing  set  off  the  alarm.  The  second  ''run" 
sent  two  men  to  the  hospital — a  police 
car  crashed  as  it  rushed  to  the  plant. 

Little  items,  like  electrical  insulation, 
are  often  a  matter  of  pennies  in  original 
costs.  Failure  however,  can  mean  much 
in  direct  and  indirect  losses. 


— Spread  to  cover  knobs  and  terminals 
— bent  or  knotted — it  will  not  lose  its 
dielearic  strength.  Flexibility  is  con¬ 
stant  under  heat  or  cold.  Tested  from 
15  minutes  at  425-450°F,  to  1500 
hours  at  220-230° F,  and  down  to 
-45  °C,  there  was  no  cracking  or  split¬ 
ting.  Chemical  and  oil  resistance  are 
additional  features  that  help  make  it  a 
must  for  high  product  protection. 

BH  "649”  is  one  of  a  family  of  elearical 
insulations,  each  designed  to  meet  a 
particular  condition  in  service.  Give  us 
a  few  facts  about  your  requirements  — 
prexlua,  temperatures,  voltages  —  we 
will  gladly  furnish  samples  for  testing 
purposes. 

Address  Dept.  E-2 

Bentley,  Harris  Manufacturing  Co. 

Conshohocken,  Pa. 


Vj uard  against  product  breakdown 
with  the  right  electrical  insulation.  Out¬ 
standing  in  the  field  is  BH  "649”, 
designed  especially  for  tough  jobs. 

Permanently  flexible  and  abrasion 
resistant  it  will  take  unusual  abuse  with¬ 
out  loss  of  physical  or  dielectric  proper¬ 
ties.  BH  "649”  can  be  pushed  back 
without  breakdown  for  ease  in  assembly 


‘BH  Noa-Praylng  Piterxiaa  AlMvlngi  arc  Blade  hj  an  esrluairr  Bentlay.  Harria  prwaaa  <IT.  8.  Pat.  No  3e3.'3.'IO>.  *‘PlberffUa*'  U  Reg.  TM  of  Oirena-Comlag  Plborgtaa  Cmw. 
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s  electrons  at  work 


(contiiiueil) 


case  rne  oqueeze 
or?  c/oc/c-rac/zb  costs 


Onlv  Sessions  offers  you  all  these 
iin|M>rtaiit  eltM-k  ra<iio  timer  features 
at  louvst  [Htssiftif  prirt's. 

The  famous  S«*ssions  (^l<M'k  move¬ 
ment  has  fewer  moving  parts  ami  a 
eonipaet  suhs>  nehronous  motor  that 
eliminates  annoying  "whine”  of  high 
speed  gears.  And  the  Sessions  silent, 
long  life  switches  are  rated  at  lOA 
and  l.iA  (L  I.  approved).  All  S«-ssions 
Timers  are  factory  tested  and  giiar- 


antee<l  accurate  . . .  and  they- cost  less! 

Kas«-  the  squeeze  t>n  your  new 
cl<H-k  radio  costs  by  sf»e«'ify  ing 
Sessions  Timers  .  .  .  available  with 
choice  of  switching  arrangements 
ami  features  .  .  .  dial  and  hand 
styling  to  specifications  if  you  wish. 
^  rite  for  complete  technical  hiille- 
tin.  The  Si'ssions  (^hw-k  (Company, 
Timer  Division.  Department  12, 
Forest ville,  (Connecticut. 


Other  famous  nan|e 
clock  radios  now  j 
equipped  with 
SESSIONS  TIMERSj 

Admiral  ^ 

iawal 

j| 

Pmfcariwwk 

Sylvanl*  ^ 

CafiHnaiitat  | 

AircMtl* 

Ambawdar 

rMIca 

total 


the  frequency  and  amplitude  of  the 
emf’s  develojied  in  the  solenoid  are 
proportional  to  the  speed  of  rota¬ 
tion  of  the  mechanical  member.  If 
a  wide  range  of  rotational  speed  is 
to  be  mea.sured,  the  accuracy  tends 
to  be  adversely  affected  because  the 
indicating  device  and  the  circuitry 
associated  therewith  generally  re¬ 
spond  to  the  undesired,  as  well  as 
the  desired,  parameter.  As  the 
rotational  speed  becomes  lower,  it 
is  increasingly  difficult  to  induce  a 
usable  emf  in  a  solenoid  of  prac¬ 
tical  dimensions.  A  pick-up  probe 
made  from  a  noninductive  winding 
of  bismuth  wire  is  free  from  these 
shortcomings  but  the  high  thermal 
coefficient  of  resistivity  of  this  ele¬ 
ment  mu.st  be  considered  if  accu¬ 
racy  is  to  be  preserved. 

The  New  Pickup  Device 

The  author  has  applied  a  differ¬ 
ent  typie  of  magnetic  responder 
which  delivers  constant-amplitude 
pulses  over  a  rotational  speed  range 
just  greater  than  standstill  to  the 
!  highest  to  be  encountered  with  me¬ 
chanical  equipment.  There  is  no 
disturbance  from  temperature  vari¬ 
ation.  The  indicating  apparatus  is 
i  designed  and  calibrated  to  depict 
I  rotational  speed  as  a  function  of 
I  frequency. 

The  principle  and  the  application 
I  thereof  are  illustrated  in  Fig.  1. 

:  A  subminiature  tube  is  used  as  the 
!  actual  pickup  element.  The  low 
velocity  electrons  in  the  interelec- 
i  trode  space  between  control  and 
,  screen  grids  are  deffected  in  their 
trajectory  by  a  magnetic  field.  This 
I  will  be  evidenced  by  a  reduction  in 
;  .screen  grid  and  plate  current, 
i  The  screen  grid  is  used  as  the 
;  anode  whereas,  the  plate,  operating 
j  at  a  lower  potential,  functions  in 
I  the  manner  of  the  repeller  electrode 
I  in  a  klystron.  The  plate  imposes 
'  a  retarding  field  to  the  electrons  in 
the  region  between  screen  grid  and 
plate.  This  results  in  a  higher 
screen-grid  current  than  would 
<  otherwise  be  the  case. 

,  For  optimum  sensitivity,  many 
I  electrons  should  reach  the  screen 
grid  but  their  velocity  should  be 
!  low.  By  making  the  control  grid 
slightly  positive  with  respect  to  the 
filament,  a  large  number  of  elec- 
j  trons  are  imparted  with  velocities 
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There's  One  Important  Answer 


BUSS 


FUSES  PROTECT 
YOUR  GOOD  NAME 


Let  us  help  you  in 
selecting  or  designing 
the  fuse  or  fuse  mount¬ 
ing  best  suited  to 
^  your  needs.  . 


'/Ind  Whif  ShouM  / 
Use  Buss  Fuses?' 


BUSS  FUSES 


Are  trouble-free — never  any 
complaints  about  the  operation  of 
equipment  due  to  faulty  fuse  blows. 

First,  each  individual  BUSS  fuse  is 
tested  in  a  sensitive  electronic  device  to 
make  sure  it  will  operate  properly  under 
all  service  conditions. 

Second,  the  millions  and  millions  of 
BUSS  house  fuses,  industrial  fuses,  and 
fuses  for  the  automotive  and  electronic 
industries  have  firmly  established  the 
unusual  merits  of  BUSS  fuses  in  the  mind 
of  the  public. 

The  BUSS  reputation  for  quality  means 
that  a  distributor,  dealer  or  consumer  will 
know  you  have  chosen  the  best  fuses 
available. 

With  the  cost  of  a  fuse  being  so 
insignificant  compared  to  the  value  of  the 
equipment  it  protects — how  can  any 
manufacturer  take  a  chance  on  any  fuse 
except  a  BUSS  fuse — the  standard  of 
dependable  quality  for  more  than  37  years? 


Tew  a  comple**  Un* 
for  televlMon.  radio, 
avionic*  and  auto 

»  ..PLtSacompan- 

/^ffu.eclipa,f»»« 
-na  fuse  holder*. 


BUSSMANN  MFG.  CO. 

IMvanWy  at  Jaffa  r»>a  Sf.  Uala  7, 

Dtvt«k>n  of  McCraw  Elcctrk  Company 


Busamann  Mfg.  Co.,  University  at  Jefferson 
St.  Louis  7,  Mo.  (Division  McGraw  Electric  Co.) 

Please  send  me  Bulletin  SFB  on  BUSS  Small 
Dimension  Fuses  and  Fuse  Holders. 


Addren. 


s 
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TYPE  2001-2.  BASIC  UNIT 
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/  / 


^  l^MoAwn 

FREQIIEIWCIES 

- ^  GUARANTEED 

^  ^  ACCURATE 

!  TO  7  PART  IN  100,000  (.001%) 


TYPE  2111.  POWER  UNIT 

50  Watt  output.  0-n0-220V  at  60 
cycles,  or  any  frequency  50  to 
1000  cycles.  Input,  50-100  cycles. 
275  watts. 


TYPE  21 21 -A.  LAB.  STANDARD 


Outputs.  60  cycle,  0-110  Volts,  10 
Watts:  120-240  cycle  impulses.  In¬ 
put,  50-400  cycles,  45  Watts. 


Frequencies  200  to  2500  cycles. 
Dividers  and  Multipliers  available 
for  lower  and  higher  frequencies. 
Miniaturized  and  JAN  construc¬ 
tion.  Output,  6  volts. 


TYPE  2005.  UTILITY  UNIT 


Consists  of  Type  2001-2  and  booster 
to  provide  10  watts  at  llOV  at  pre¬ 
cision  frequencies  from  50  to  500 
cycles  at  input  power  frequencies 
of  50  to  500  cycles.  45  watts. 


The  basis  of  these  frequency  standards  is  an  elec¬ 
tronic  fork  which  is  temperature-compensated  and 
hermetically  sealed  against  humidity  and  barometric 
pressure. 

Type  2001-2  and  similar  units  are  available  inde¬ 
pendently.  Complete  instruments  of  our  manufacture 
are  used  extensively  by  industry  and  the  armed  forces 
where  unvarying,  dependable  high  precision  is  re¬ 
quired,  such  as  for  bombsights  and  hre  control. 


WHATEVER  YOUR  FREQUENCY  PROBLEMS, 

OIJR  EIVGIIVEERS  ARE  READY  TO  C  OOPERATE. 

PLEASE  REQLEST  RETAILS  BY  TYPE  NUMBER. 

American  Time  Products^  Inc. 

580  Fifth  Avenue  operating  under  patents  of  New  York  19,  N.  Y, 

WESTERN  ELECTRIC  COMPANY 


WIDELY  USED 
IN'  SI'4'H  FIELDS  AS: 

Aviation 

Astronomy 

Ballistics 

High-Speed  Photography 
Viscosity  Measurement 
Nuclear  Physics 
Telemetering 
Radiation  Counting 
Huid  How 
Chemical  Reaction 
Navigation 
School  Laboratories 
Industrial  Research  Labs. 
Accurate  Speed  Control 


I 


/  \.ess 

to  V>cn'»' 


«e  ft®'**  ' 


br.»» 


oceoro'® 
^  ton'®9 


d«osUv  O' 

‘niiotn'P" 


1  ,od 


There’s  no  substitute  for  molded  iron 
cores  in  a  long  list  of  applications— elec¬ 
trically,  mechanically  or  economically! 

Besides  all  regular  styles  for  high,  low 
and  standard  frequencies,  Stackpole  offers 


full  facilities  for  the  quality-controlled 
production  of  almost  any  needed  special 
type.  Write  for  Catalog  RC-8  to  Electronic 
Components  Division,  Stackftole  Carbon 
Company,  St.  Marys,  Pa. 


STACKPOLE 
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Potter  &  BrumfieldV 

-  *\  I 

Super  Midget  Relays 

SERIES 


(cMlimicd) 


ELECTRONS  AT  WORK 


sufficient  to  reach  the  screen  grid. 
The  same  number  of  electrons  could 
be  made  to  reach  the  screen  grid  by 
increasing  the  potential  of  that 
electrode.  This  would,  however, 
also  result  in  higher  electronic  ve¬ 
locity,  thereby  rendering  the  tube 
le.ss  responsive  to  magnetic  fields. 

The  amplitude  of  the  pulses  will 
depend  upon  the  field  strength 
normal  to  the  plane  of  thermionic 
emission.  It  is  easy  to  obtain  one- 
half  volt  pulses  from  an  alnico-V 
permanent  magnet  about  a  quarter 
of  an  inch  from  the  tube.  With 
appropriate  amplification,  separa¬ 
tion  di.stances  greater  than  an  inch 
might  even  be  used.  The  tube 
.should  be  oriented  about  its  three 
axes  of  rotation  to  empirically  de¬ 
termine  the  most  sensitive  position 
for  the  particular  magnetic  condi¬ 
tions  in  the  actual  application. 


Hermetically 

Sealed 


Actual 

Size 


CONTACTS  SPOT  STEEL  HOUSING 


Photographing  R-F 
Modulation  Patterns 

By  John  M.  Carroll 

EtiKign.  USXR 
Wnnhington^  D.  C 

(on  UURary  Lrnrr  from  ELECTRONICS) 

Radiation  characteristics  of  most 
communications  transmitters  may 
readily  be  studied  from  photo¬ 
graphs  taken  of  the  transmitter’s 
modulated  r-f  envelope.  The  photo¬ 
graphs  showTi  were  taken  with  the 
incoming  signal  displayed  along  an 
f-m  time-base  which  was  varied  to 
permit  each  particular  signal  to  be 
visualized  best. 

As  contra.sted  with  the  usual 
panoramic  display  of  a  video  signal 
after  detection,  examination  of  the 
i-f  envelope  reveals  details  within 
the  modulation  envelope  such  as 
parasitic  oscillation,  sideband  splat- 


when  Product  Performance  Requires: 


Sensitivity 

Operates  on  only  75  MW. 


Vibration  Resistance 

Meets  10-G  Air  Force  Tests 


In  spite  of  its  small  size  this  unique  relay 
is  capable  of  remarkable  sensitivity. 
With  maximum  coil  resistance  of  1 0,000 
ohms  it  will  operate  on  only  2.75  ma 
while  with  minimum 
resistance  of  0.15 
ohm  only  0.7  amp. 
is  required.  Relays 
for  voltage  opera¬ 
tion  ore  provided 
with  Vi  watt  coils  up 
to  60  volts;  1 .2  watt 
at  1 1 5  volts.  Moxi- 
nrtum  coil  power  per¬ 
missible  is  1.75  watt. 


An  unbelievable  degree  of  vibration  re¬ 
sistance  has  been  engineered  into  the 
SM  by  the  use  of  on  extremely  light 
movable  element.  Any  type  will  stand 
10-G  test  with  V4 
watt  in  coil  and 
the  sealed  relay 
mounted  in  socket 
with  shield  will  pass 
this  test  with  only 
0.1  watt.  Also  meets 
25-G  shock  test  and 
will  stand  50-G  test 
non-operating  with¬ 
out  damage. 


Compactness 


Vi  Ounce  —  Vi  Cubic  inch 

— for  the  unsealed  relay.  Sealed  in 
drown  steel  cose,  this  relay  is  some  size 
os  miniature  tube  and  fits  into  7-pin 
socket  with  or  without  stondord  hold 
down  shield.  Weight  of  sealed  relay  is 
only  %  oufKel 


Another  example  of  P  &  B’s  progressive  relay  engineering,  the  rugged,  sub¬ 
miniature  SM  has  successfully  fulfilled  many  "tough"  assignments  under  rigid 
government  specifications.  Has  consistently  proven  itself  in  guided  missile  and 
related  control  applications.  Send  specifications  for  samples  and  quotations. 


Potter  (,  RrufflAeld  offers  a  wide  selection  of  stondord  and  special  relays  for 
indurtrial  and  military  applications — electronic,  sensitive,  power,  miniature 
telephone,  shock  proof,  motor  starting,  etc.  Samples,  recommendations  ond 
quotations  promptly  forwarded  on  request.  Write  today  for  Catalog  109. 


PRINCETON,  INDIANA 
EXPORT;  13  E.  40TH  ST.  N.  Y. 

SALES  OPFICES  IN  PRINOPAL  QTIES 


FIG.  1 — Uomednloted  r-i  carrier 
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Part  of  laspection  Procedari  on  Lork»eam 

Nickel  Cathodes  as  they  come  off  the  pro* 
duction  machine.  Each  cathode  mu!<t  under* 
go  many  rigid  te9t!»  before  being  approved. 


Eafiaetring . .  laboratory  equipment  for 
all  kinds  of  teatinft,  includinft  emission 
characteristics  of  nickel  cathode  materials. 


Superior  supplies  disc  cathodes,  cups 
and  anodes  for  the  famous  Rauland 
'Tilted  Offset"  Klectron  Gun  used  in 
peak-i>erformance  picture  tulies.  This 
new  development  of  Rauland  permits 
the  use  of  a  single  Ion  Trap  magnet, 
bends  the  electron  beam  only  once 
and  gives  the  shar[iest  possible  l)eam 
focus.  The  new  Indicator  Ion  Trap 
reduces  adjustment  time  to  a  matter 
of  seconds,  eliminates  the  nee<I  for 
mirrors  or  guesswork  in  Ion  Trap  ad¬ 
justment.  This  "Double  Keature” 
gun  is  a  triumph  of  Rauland  research. 

But  no  electronic  device  can  l>e  lietter 
than  the  components  of  its  assembly. 
That's  why  Rauland  and  so  many  other 
electronics  manufacturers  specify 
Superior  tubular  parts. 


Here  at  Superior  we  combine  produc¬ 
tion  know-how,  research  facilities  and 
engineering  experience  to  produce 
tubular  parts,  in  many  forms  and 
metals,  each  designed  to  do  tough 
electronics  jobs  better.  We  have  spe¬ 
cialty  equipment  for  the  high  speed 
production  of  anodes,  cups,  cathodes, 
grid  cylinders  and  many  other  parts 
for  television  and  cathmle  ray  gun 
structures.  If  you  are  not  now  a  cus¬ 
tomer  of  Superior  it  will  pay  you  to 
check  on  the  many  ways  in  which  we 
can  serve  you.  W'rite  for  information 
—  no  obligation  of  course.  Superior 
Tul)e  (^mpany.  2.500  Germantown 
Ave.,  Norristown,  Pennsylvania. 


To  Guard  Against  contamination  by  proc¬ 
essing  lubricants,  Superior  tubing  is  thor¬ 
oughly  degreased  before  each  annealing 
operation. 


Which  Is  Tim  Better  For  Your  Product 


SEAMLESS  ...  7  The  finest  tubes 
that  can  be  made.  Standard  |)roduc- 
tion  is  .010”  to  .121"  O.D.  inclusive, 
with  wall  thicknesses  of  .(Kilo”  to 
.00.5”.  Cathodes  with  larger  diameters 
and  heavier  walls  will  be  prcnluced  to 
customer  specification. 

*MP0  UNDEK  U.  S.  PATS.  SUfftfOt  TUBB  COMPANY  •  f/*€fro«iK  Prodvcfi  for  •xporf  Hirovgli  Orfvtr«HorHi  Compon/g  Horricoiig  Now  JorBoy  •  HorHseo  6-4i00 


Or  LOCKSEAM*  .  .  .7  Produced 
directly  from  thin  nickel  alloy  strip 
stock,  .OKI”  to  .100”  O.D.  in  standard 
length  range  of  11.5  mm  to  42  mm. 
Round,  rectangular  or  oval,  cut  to 
specified  lengths,  l)eaded  or  plain. 
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Die  Cast  Aluminum  Jackets 
^  Sand  Cast  Aluminum  Jackets 
Celastic  Covers 


Complete  assemblies  with 
Permendur,  steel  or  alumi- 
num  bases,  inserts  and 
keepers  as  specified.  Mag¬ 
netized  and  stabilized  as 
required. 


Xhe  Arnold  Engineering  Company. 

SUBSIDIARY  OF  ALLEGHENY  LUOLUM  STEEL  CORPORATION 

G«n«ral  Offic*  A  Plant:  Morongo,  Illinois 
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MOMIS  0  AND  I  HtllAOn 
frovidt  occwrocjr  •#  control  and  d^ 

with  f,000  OAd  14,400  d>9rtt»  •! 
tKoft  rototioA. 

D-2^  HKAt.  204"  coil.  2.5/U"  dki..  10  won* 
•rotittOACM  from  100  to  700.000  ^ms. 
1-40  twmft.  073"  coil.  0-0/ 10"  di«H>  20  wott* 
^•liitoAcoft  from  200  ohm»  to  ono  m>9ohm» 


MOMLO  A,  t,  A  €  MlildOTS 

A-10  twrnt.  46"  coil.  1-13/16"  dio.,  0  wottw 

r«si»tonco»  from  10  to  000.000  ohm«. 

i— 10  twrnt.  140"  coil.  3-0/16"  dio..  10  wotH 

— rotifttoTKOt  from  30  to  000.000  ohms. 

C-3  fwros.  10-1/2"  coil.  MO/16"  dio..  0 
wotts— rtsistoncos  from  0  to  30.000  ohms. 


MOOCIO  t  AHO  W  DUOOIAU 
Eoch  modol  ovoiloblo  ki  stondord  torns-rotlot 
of  10.  1A  20  or«d  40  to  1.  Inoor  scolo  io* 
dicofos  oi>9ulor  potitioo  of  HEllPOT  s}idif»9 
contoct.  CN^  owtor  scolo  iho  holkol  twm  on 
which  it  is  locotod.  Con  bo  drivoo  from  knob 
or  shoft  of>d. 

R*-2"  diomotof.  oxclosivo  of  indox. 

W— 4-0/4"  diomotor.  oxclwsivo  of  indox.  Too* 
•vros  fir«9or  holo  kt  knob  to  spood  rototion. 


O-OANOfO  MOOIl  A  MIUKIT  AND 
DOUOU  SHATT  MOOIl  C  MlUfOT 
All  HELITOTO.  ond  tho  Modol  F  fotontlomofoc. 
con  bo  fwmiskod  with  shoft  oxfonsions  ond 
mounting  bushings  ot  ooch  ond  to  focilitoto 
coupling  to  othor  oquipmont. 

THo  Modol  F.  ond  tho  A.  R.  ond  C  HEllfOTS 
oro  ovoiloblo  in  multipio  essomblios,  gongod 
ot  tho  foctory  on  common  shofts.  for  tho  con¬ 
trol  of  ossociotod  circuits. 


MUinTAmO  MOOIL  •  NIIIAOT  AND 
6‘OANOIO  TAAMD  MODIi  f 

This  Modol  R  Holipot  contains  40  tops,  plocod 
os  roquirod  Ot  spocifiod  points  on  coil.  Tita  Six- 
Gong  Modol  F  Fotontioiwtor  contains  It  oddi- 
tionol  lops  on  tho  middio  two  soctions.  Such 
taps  pormit  uso  of  podding  rosistors  ta  aoota 
doskM  non-linoor  potMtior^or  functions,  with 
odvontogo  of  fWxibility.  ki  thot  curvos  con  bo 
oltorod  os  roquirod. 
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FIG.  2 — Corriar  with  tpurioui  modulation 


FOSTERITE' 

developed  by  Westinghouse 

W  H  E  E  L  E  R 

Service  under  military  and  naval  field  condition*  has  sharply  emphasized  the 
importance  of  adequate  moisture-proofing  for  transformers,  coils  and  related  com¬ 
ponents  in  many  types  of  electrical  apparatus.  FOSTERITE*  materials  and  methods, 
1  developed  by  Westinghouse  and  applied  by  WHEELER  under  license,  now  provide 
an  economical,  practical  and  highly  satisfactory  solution  to  such  problems.  FOS- 
TERITING,  in  effect,  completely  seals  and  encapsules  each  unit  in  a  neutral,  stable, 
permanent  moisture-proof  jacket. 

FOSTERITED  Wheeler  Components  will  meet  exacting  military  and  industrial 
specifications  with  full  assurance  of  long-range  performance.  The  process  can  be  ap¬ 
plied  either  to  your  own  components  shipped  to  our  plant  or  to  components  devel¬ 
oped  by  our  engineers  to  meet  your  specifications. 

^Capacity  will  naturally  be  limited.  We  suggest  you  get  in  touch  with  us  at  once. 


^  ©Westinahoutc  Elec.  Mff  -  Co. 


MAGNET  WIRE 


COMMUNICATIONS 

EQUIPMENT 


WHEELER 


TRANSFORMERS 


ter,  unwanted  f-m  due  to  oscilla¬ 
tor  instability  and  other  spurious 
emission.  Some  of  these  details  are 
j  lost  altogether  in  the  process  of 
detection. 

The  pattern  of  an  unmodulated 
carrier  is  shown  in  Fig.  1.  The 
bandwidth  is  somewhat  exagger¬ 
ated  in  all  such  sweeping  pano¬ 
ramic  signal  pre.sentations  due  to 
the  finite  time,  in  this  ca.se  1/30 
sec,  taken  for  the  f-m  time-base 
sweep.  The  carrier  appears  to  be 
free  of  undesired  modulation.  It 
produces  a  clear  note  when  hetero- 
j  dyned  with  the  receiver  beat-fre- 
j  quency  oscillator. 

I  Figure  2  was  also  taken  of  a  c-w 
carrier.  However,  this  signal  would 
be  described  as  producing  a  rough 
note  when  heterodyned  with  the 
I  bfo  and  its  spurious  modulation 
content  is  readily  apparent  from 
the  photograph.  The  appearance  of 
broadcast  music  is  shown  in  Fig.  3. 

A  frequency-shift  keyed  radio¬ 
telegraph  signal  is  shown  in  Fig. 
4.  In  this  type  of  frequency  modu¬ 
lation,  the  shift  in  the  frequency 
of  the  r-f  carrier  corre.sponds  to 
the  ‘space’  and  ‘mark’  intervals  of 


MAKES  THESE  PRODUCTS  A 


THE  WHEELER  INSULATED  WIRE  CO.,  INC.,  1101  EAST  AURORA  ST.,  WATERBURT  20,  CONN. 
Division  of  Tho  Sporry  Corp. 


FIG.  3 — Broodcast  music 
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Measures ...  (Full-scale  ranges)  ^ 

DC  VOLTAOl:  0  to  1.5,  S,  IS,  SO,  ISO,  SOO,  1S00  volta 
PEAK-TO-TEAK  VOLTAGE:  0  to  4,  14,  42,  140,  420,  1400,  4200  volt* 

RMS  VOLTAGE:  0  to  1.S,  S,  IS,  SO,  ISO,  SOO,  1S00  volM 

RESISTANCE:  0  to  1000  mogolim*  in  lovon  ovoriopping  rongos 

DC  CURRENT:  0  to  O.S,  1  .S,  S,  1 S,  SO,  1  SO,  SOO  milliamporot;  0  to  1  .S,  1 S  amporo* 


Featuring  an  8Vi"  meter,  the  new  WV-87A 
Master  VoltOhmyst  is  really  the  master  of  every 
testing  application.  Its  peak-to-peak  scales  are 
particularly  useful  for  television,  radar,  and  other 
types  of  pulse  work. 

The  vi^-87A  measures  dc  voltages  accurately 
in  high-impedance  circuits,  even  with  ac  present. 
It  also  reads  rms  values  of  sine  waves  and  the 
peak-to-peak  values  of  complex  waves  or  recur¬ 
rent  pulses,  even  in  the  presence  of  dc. 

Like  all  RCA  VoltOhmysts,  the  WV-87A  fea¬ 
tures  ±1%  multiplier  and  shunt  resistors,  a  ±2% 
meter  movement,  high-input  resistance,  zero-cen¬ 
ter  scale  adjustment  for  discriminator  alignment, 
dc  polarity-reversing  switch,  and  a  sturdy  metal 
case  for  good  rf  shielding. 

On  direct-current  measurements,  extremely  low- 


meter  resistance  gives  an  average  voltage  drop  of 
only  0.3  volt  for  full-scale  readings  on  all  ranges. 
Nine  overlapping  ranges  provide  dc  readings  from 
10  microamperes  to  15  amperes. 

An  outstanding  feature  it  its  usefulness  as  a 
television  signal  tracer  . . .  made  possible  by  its 
high  ac  input  resistance,  wide  frequency  range, 
and  direct  reading  of  peak-to-peak  voittges. 

The  RCA  WV-87A  Masttr  VoltOhmyst  has  the 
accuracy  and  stability  for  laboratory  work.  Its 
large,  easy-to-read  meter  also  makes  it  especially 
desirable  as  a  permanently  mounted  instrument 
in  the  factory  and  repair  shop.  i 

For  complete  infornution  on  the  \rV-87A,  see 
your  RCA  Test  Equipment  Distributor  or  write 
RCA,  Commercial  Engineering,  Section'  BX42, 
Harrison,  New  Jersey.  u.  s.  pm.  o«. 


S«I4  Completa — with  the 
fellewieg  Probes  end  CeMes 
.  Dirwl  Preb.  ond  CabU 


G  OKris  CobU  afirf  Prob* 

G  CuTTGIIt  CoblG  (Rg4) 

•  —  CwfTGflt  CoWg  (■(•ck) 

G  Orouffi^  (Cmg)  Cabl# 

Acc«tt«ry  Prob«t  Avcill«bl« 
•n  S«p«rot«  Onl«r 

^  WO-M4  Crystal^odG  Pr*b« 
^  Igt  lEiGosuring  oc  voHogGS  ot 
IfG^UGWCiGt  t«  250  Me. 

J  wo-iao  Hi«b.Vo»fo«G  ProbG. 
^  with  WO-20«  MultiplfGr  ta- 
•istGf,  for  iiKroosifif 
ogG  rong#  H  50.000  volH 
input  rotistaiKG  tp  1100  mag* 


G«t  complgt*  details  today  from  your  RCA  Tost  Equipment  Distributor. 

RADIO  CORPORATIOR  of  AMMRieA 


mr 


MAmmiaom.  m.j. 
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KLEINS 

Qualihj  pllefskisdio- 
kmion-mpUfier  work 


N«.  30t  KICIN 

LONG  NOSE  niERS  ^ 

Eitro  long  r«oclt  of  )Ow>  p«rmtt» 
9«ftiA9  into  diHtcwH  plocoi. 
Hordofiod  ond  lompor^d  to  osi«r« 
po»itiv«  grip  ot  pom*.  AvoilobI*  in 
6  ond  7  incb  longtlH. 


707  KLEIN  NARROW 
NOSE  OBLIQUE  CUTTING 
PLIERS 

Ofio  of  iHo  mo«t  wsofwl  tools  in  yowr 
hit.  Norrow  hood  pormits  w«o  m 
cenfmod  plocot.  htdividvelly  honod 
lifHvos  moot  occvrotoly  ot  oil  points 
oisd  stoy  shorp.  AvoUoblo  in  5  or  6 
inch  siios. 


Cilakllikir  IIS7 


CkiCMt.  nL,D  LL 


IS 

PHYSICISTS 
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•  There  is  a  Klein  Plier  made  for  every  job  in  wiring  radios,  television 
or  sound  system  amplifiers.  Long  nose  pliers  that  assure  a  tight  grip  even 
in  confined  spaces.  Keen  edged  cutters  that  stay  sharp  even  after  continued 
service.  Flat  nose  pliers,  duck  bill  pliers,  curved  nose  pliers— many  types 
and  sizes  to  meet  every  wiring  need. 
By  having  a  full  selection  of  these  quality 
tools,  you  will  save  valuable  time 
in  any  wiring  work. 


This  KUim  Ptfkt!  TO0I 
Gssidt  gfWs  /•//  fa/ar- 
smatwm  m  ml!  typts  sssd 
lixtt  af  KUm  Plitn. 

A  npy  will  ht  ttnl 
sfitbxsst  Migmlms. 


ASK  TOUR  SUmilR 
Faraign  Oitiribuler 
Intarnatianal  Standard 
Elaciric  Carp. 

Naw  Vark 


^pHE  Aarophysica  &  Atomic  Enet«7 
Resaorch  DIvIsIod  oi  North  Amari- 
can  Aviation.  Inc.,  oiiara  unparallalad 
opportunitias  in  Rataarch.  Davalopmant. 
Dasign  and  Taat  work  in  tha  ilalds  oi 
Long  Ranga  Guldad  Missilaa.  Automatic 
Flight  and  Flra  Control  EguipmanI  and 
Atomic  Energy.  Wal|.gualiiiad  angi- 
naara,  daaignara  and  phyalciata  urgently 
needed  for  all  phoaea  ol  work  in 


Salarlaa  Commenaurota  with 
training  &  aapariance. 
Excallant  working  conditiona. 
Finaat  facilltiea  ond  oquipmant. 
Outatonding  opportunltiaa 
for  odvancamanl. 


Write  now — Gfva  complete  resume  of 
education,  bockground  and  azperianca 


PERSONNEL  DEPT. 
AEROPHYSICS  L  ATOMIC  ENERGY 
RESEARCH  DIVISION 


NORTH  AMERICAN  AVIATION 

INC. 

12214  LAKEWOOD  BLVD. 
DOWNEY,  CALIFORNIA 


Mathias 


KLEIN 


&  Sons 


Suparaonic  Aarodynamica. 
Preliminary  Deaign  &  Analyaia. 
Elactronica. 

Electro-Mechanical  Davicea. 
Irutrumantotion. 

Flight  TeaL 

Navigation  EquIpmonL 
Controla. 

Sarvoa. 

Rocket  Motora. 
Propulaion  Syatama. 
Tharmodynamica. 
Airframe  Deaign. 

Streaa  &  Stmeturaa. 


Hl-Q  SERViS  NATIONAL  DEFEI 
Wheri 


The  amazing  and  intricate  science  of 
electronics  has  provided  new  eyes  and  ears 
to  bring  our  airmen  straight  home  from 
anywhere  ...  to  sight  a  target  many  hori¬ 
zons  beyond  the  span  of  human  vision.  On 
land  and  sea,  electronics  likrwia^^ 
come  a  vital  keystone  in  national  ( 

And  wherever  you  find  elcctra 
you'll  find  Hi-Q . .  .Small  Ceramic  Di 
Capacitors,  fur  example,  o 
by-pass  and  temperature  coni' 
types.  Tubulars,  perhaps  . , ,  Plati 
new  High  Voltage  units.  And  w] 
you  find  Hi>Q  you'll  find  ^ 
dependability,  rigid  adherence  to, 
cations  and  tolerances,  and  lo 
Whether  your  needs  are  for  stati. 
or  specially  designed  components,  Hi-^ 
engineering  and  production  keenness 
can  meet  your  most  exacting  requirements. 


Specializing  in  ceramic  capacitors,  Hi-O 
has  developed  a  complete  line  of  Tempera¬ 
ture  Compensating  Disk  Capacitors  with  a 
capacity  range  from  475  mmf  to  .3  mmf  and 
standard  tolerances  of  10^  or  20^, 

For  applications  requiring  a  large  gradient 
of  capacity  vs.  temperature  Mi-Q  Extended 
Temperature  (Compensating  Disk  Capaci¬ 
tors  are  available.  These  together  with 
Hi-Q  By-pasa  Disk  Capacitors  give  you  one 
source  of  supply  for  all  ceramic  Disk  type 
capacitors.  Write  for  New  Engineering 
Bulletin  on  Disks. 


STrads  tUrh  lUf.  V.S.  J>M.  O/iet 
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OLIAN,  NEW  YORK 

jottcas— ADoafss 

740  Av«..  M««t. 


I 


^cactMcc 


SAtlS  OMICfS:  N^wYork.  7hilod«lphio.  OwfrR't,  CN»c«9«. 

flANU:  OiRon.  N  Y  .  FronlilinviM*,  N  V.,  .  Myrtle  $.  C. 


AN 

OLD 

PROBLEM 

•  •  • 

A 

NEW 

SOLUTION 


PROBLEM:  One  of  greater  durability  for  police, 
bus  and  truck  two-way  communication  antennas 
.  .  .  too  many  antennas  being  broken  from  over¬ 
hanging  branches  and  obstructions  because  of  an¬ 
tenna  height  .  .  .  high  repair  costs  .  .  .  vehicles 
laid  up  .  .  .  efficiency  impaired. 

SOLUTION;  WARD  engineers  came  through 
with  the  answer  in  the  form  of  the  "coil-spring" 
SPPC-88  .  .  .  the  perfect  answer  for  all  roof-top 
mounts  where  reliable  communication  is  important. 

DATA;  The  SPPC-88  is  equipped  with  two 
springs.  One,  of  heavy  steel,  mounted  to  the  vehicle 
surface  .  .  .  the  other,  a  combination  spring  and 
electrical  coil.  The  antenna  can  be  deflected  to  a 
horizontal  position  protruding  only  four  inches  with¬ 
out  breakage  or  deformation.  If  you  would  like 
further  information,  write  us. 


This  is  typical  of  the  many  antenna  problems 
that  are  being..solved  by  WARD,  everyday.  If  you 
have  an  antenna  need  .  .  .  contact  WARD  —  for 
WARD  has  the  experience  to  solve  your  problem 
and  the  facilities  to  produce  it  economically,  meet¬ 
ing  your  delivery  requirements. 


WORLD'S  OlOfSr  AND  LARGISJ 
EXCLUSIVE  MANUfACIURtR  Of 

ANTENNAS 

THE  WARD  PRODUCTS  CORPORATION 

Oiv'fion  of  Tfto  Gabriol  Co. 

1533  lost  4Sth  Street  •  Cleveland  3,  Ohio 
fn  Conodo  A  tios  itod'O  Corp  (rd  Te/onto  Ont 
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FIG.  4 — Fr*qu*ncf-«hUt-k*7Ml  rodiot*!*- 


radio-printer  code.  In  this  case, 
the  frequency  shift  is  850  cps. 

The  appearance  of  a  more  com¬ 
plex  signal  is  shown  in  Fig.  5.  This 
type  of  modulation  is  known  as 
double  single-sideband.  To  the  left 
of  the  carrier,  w’hich  is  suppressed 
60  db,  are  12  audio  tones  each  170 
cps  apart  in  frequency.  Each  adja¬ 
cent  pair  of  tones  constitutes  a 
two-tone  keyed  radio-printer  chan¬ 
nel.  To  the  right  of  the  carrier  are 
the  lower  sidebands  of  the  narrow- 
band  voice  channel  a.ssociated  with 
the  system.  The  440  cps  tone  modu¬ 
lation  pattern  of  standard  fre¬ 
quency  station  WWV  is  shown  in 
Fig.  6. 

The  signal  is  received  on  a 
standard  communications-type  re¬ 
ceiver  coupled  to  a  panoramic  inter¬ 
cept  adapter  which  provides  an  f-m 
sweep  to  sample  the  signal  in  fre¬ 
quency  in  step  with  the  oscilloscope 
time-base.  Exposure  for  the  photo¬ 
graphs  is  1/5  second  at  f  3.5. 

The  455-kc  i-f  signal  is  taken  off 
the  plate  of  the  receiver  mixer  tube. 
This  avoids  reduction  in  bandwidth 
due  to  receiver  i-f  selectivity  and 
approaches  the  ideal  condition  for 
this  type  of  work  w’hich  would  be 
a  receiver  with  a  wide-open  front 
end.  The  panoramic  r-f  amplifi®* 
has  a  180-kc  passband. 

The  panoramic  f-m  oscillator  is 
swept  from  581  to  781  kc  at  a  30- 
cps  rate.  The  panoramic  i-f  ampli¬ 
fier  is  sharply  tuned  to  226  kc. 
Thus,  the  200-kc  passband  centered 
about  455  kc  is  sampled  30  times 
per  second.  A  30-cps  sawtooth 
voltage,  which  also  provides  the 
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Three  New  Products  Developed  by 
LABORATORY  for  ELECTRONICS,  INC. 


The  LFE  Model  401  Oscilloscope 
is  a  high  gain,  wide  band,  versatile 
general  purpose  instrument  capa¬ 
ble  of  quantiative  measurements 
of  high  and  low  speed  electrical 
phenomena.  It  is  perfealy  suited 
for  the  precise  examination  of 
pulse  wave-forms  and  transient 
phenomena,  in  addition  to  custom¬ 
ary  oscilloscope  applications. 


MERCURY  DELAY  LINES 

LFE  Mercury  Delay  Lines  meet  severe  military  requirements 
and  are  precision  built  under  controlled  conditions.  Used  for 
storage  of  information,  comparison  of  two  sets  of  information, 
correlations  and  sequential  timing  devices,  they  are  the  small¬ 
est,  most  compact  lines  available.  Currently  recognized  as  a 
foremost  supplier  of  mercury  delay  lines,  LFE  furnishes  a  wide 
range  of  delays  and  assures  quick  delivery. 
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See  these  three  new  products  demonstrated  at  the 
New  York,  I.  R.  E.  Show,  fourth  floor,  booth  ^6i 


ONMS,  INC. 


ModiMOl  MAGNETOMETER 


The  Pound  Magnetometer  is  a  device  for  accurately  measuring 
magnetic  field  strength  using  the  principle  of  nuclear  reso-  ‘‘  - 
nance.  Accuracy  of  measurement  is  limited  only  by  the  accuracy 
of  the  frequency  measuring  equipment.  Because  of  its  simplic¬ 
ity,  accuracy  and  wide  range,  the  Model  101  Magnetometer  is 
ideal  for  engineering  and  research  organizations  working 
with  magnetism. 


43  LEON  STREET  lOSTON  15,  MASS 


OUTSTANDING  FEATURES 

•  High  sensitivity 

•  Excellent  transient  response 

•  Triggered  and  recurrent  linear  sweeps 

•  Continuously  adjustable  precision 
sweep  delay 

•  Signal  input  line  terminations 

•  Funaionally  grouped  and  colored  con¬ 
trol  knobs 


Here’s  why  those  in  the  know 


FOR  STANDARD 
AND  SPECIAL 
APPLICATIONS 


^demand 


Sprint  for  locking  mKhanitm 


Small  coil  to  ralaasa  lock. 


Switch  controlling  coil 


Kenvon 

TRANSFORMERS 


free  on  request. 

CANNON  ELECTRIC 


Siiio  I>I5 


CANNON 

SOLENOIDS 


16366  Solanoid  - 18.7  lb. 
minlmuni  pull  with  1/2' 
stroh*  it24v.  atl70°F. 
Also  availabla  with  1-1/6' 
stroha 


For  more  than  25  years, 
Kenyon  has  led  the  field  in 
producing  premium  quality 
transformers.  These  rugged 
units  are  (1)  engineered  to 
specific  requirements  (2) 
manufactured  for  long, 
trouble-free  operation  (3)  meet 
all  Army-Navy  specifications. 


KENYON  TRANSFORMER  CO.,  Inc. 

840  lorry  Street,  New  York  S9,  N.  Y. 
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Here's  a  special  purpose  Ginnon  D.C  Sole- 
Inoid,  #  16366  for  aircraft.  Design  and 
jtafety  conditions  require  that  the  armature 
[lock  in  the  actuated  position  for  an  indefinite 
bime,  without  relying  on  a  continuous  flow 
|of  current. 

.  The  ingenious  ball-and-sleeve  latch  locks 
the  armature  as  the  main  coil  circuit  is  broken 
through  the  built-in  switch.  When  current 
is  applied  to  the  smaller  coil,  motion  of  the 
Neeve  releases  the  main  armature.  Study  of 
die  drawing  shows  how  a  smooth-acting, 
positive  lock  is  accomplished. 

This  is  one  of  more  than  60  different 
Ginnon  D.C  Solenoids  built  around  18 
basic  coils  for  either  continuous  or  intermit¬ 
tent  service.  Write  for  Solenoid  Bulletin 


KINYON  TRANSFORMIRS  FOR 


•  JAN  Applicatlena 

•  Radar 

•  Broadcaat 

•  Atomic  Enorgy  Equipmant 
■  Spacial  Machinory 

•  Automatic  Controls 

•  Exporimontal  Laboratoritt 


#4440  a  continuous  service  solenoid, 
24v.  D.C.'-'). 6  amp.  (suning)  .42 
amp.  ( holding  stroke  H*  weight 
16  ox. 


CANNON  ELECTRIC  COMPANY 
LOS  ANOEIES  13.  C  All  FORN I A 


Factories  in  Los  Angeles.  Toronto.  New  Haven.  Great  lakes 
Division.  Benton  Herbor,  Mich.  Representatives  in  principel 
cities.  Address  inquiries  to  Cennon  Eloctric  Co.,  Dept.  B-i20. 
P.O.Box  75.  Lincoln  Heights  Ste..  Los  Angeles  31.  Calif. 


#  11790  a  continuous  service  sole¬ 
noid.  24v,  DC.— 3.6  amp.  (sarting) 
.42  amp.  (  holding) —stroke  H** 
weight  13.)  ox. 


#1134  an  intermittent  service  sole¬ 
noid.  12v.  D.C.-10.3  amps.-scroke 
9/32*,  weight  1)  ox. 


Mein  Ktueting  coil 


Ball  and  sleeve  latch 


Cennon  type  AN  receptacle 


V 


let  our  network  designers  help  you  solve  it! 


Whether  your  problem  deals  with  guided  missiles — aircraft — land  or 
sea  radar  equipments. (ieneral  Fllectric  application  and  design  engincci# 
can  help  you  solve  it.  We’ve  designed  and  built  capacitor  netwrorki 
for  every  type  of  pulse  radar  equipment  since  the  inception  of  radari 

Take  service  life  for  example.  You  can  specify  a  service  life  of 
10,000.  hours — or  just  60  seconds.  .Xnd  we'll  deliver  pulse  networks 
to  match  your  requirements.  Here’s  why: 

Since  1944  General  Electric  has  l»een  running  continuous  life 
tests  on  many  typ*“s  of  networks.  We’ve  established  life  limi¬ 
tations,  under  varying  conditions  of  tem{)erature  and  voltage, 
for  all  types  of  dielectrics,  bushings,  materials  for  coil  forms 
and  treating  processes. 

I.et  us  use  this  store  of  information  and  experience  to  solve  vour 
caitacitor  network  problems.  Your  inquiry  address***!  to  your  nearest 
Apparatus  Sales  Office,  or  to  Capacitor  Sales  Division,  General  Electric 
Company,  Hudson  Falls,  N.  Y.  will  r*‘ceive  prompt  attention. 

General  El**ctric  Company,  Schenecta<ly  5.  New  York. 


This  curv«  rtswHs  from  actvol  lilo  tosls  of 
copocitor  notworis  undor  pvismg  cooditions 
m  a  rodor  modwiofor.  Sorvko  Hfo,  for  vorying 
valuos  of  starts  at  2  tonths  af  on«  hour 
and  strotchos  out  to  somothing  ov#r  40,000 
hours  (mora  thon  4W  yoors  of  continuous 
oporotion  at  fuM-rotod  vohagas.) 

H's  lust  ona  oxamplo  of  octual  porformonco 
data  G*E  onginaars  usa  in  dosigning  capacitor 
notworks  for  th«  job  thoy  must  do. 
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high  vacuum  rusoarch 
and  enginoaring 


•  DPi’s  lO-PORT  VACUUM  MANIFOLD  SYSTEM  is 
greatly  improving  the  efficiency  of  processing  sealed  relays, 
small  conuiners,  and  delicate  mechanisms  in  the  electron¬ 
ics  industries. 


DPi’i  10- Port  Vacuum  ManU 
fold  Syittm  in  us*  at  Barber- 
Colmar!  Company,  Rockford, 
Illinois. 


a  versatile 

High  Vacuum  "Packaged  System” 
for  leak  detectiug, 
gas  filling,  sealing 


Used  specifically  for  leak  deteaing,  gas  filling,  and  seal¬ 
ing,  it  is  particularly  effective  in  checking  units  for  micro¬ 
scopically  small  leaks.  (A  Consolidated  Leak  Detector, 
which  is  conneaed  to  the  system,  can  sound  an  alarm  for  a 
leak  so  small  that  a  thimbleful  of  air  would  uke  30  years 
to  get  through.) 

The  Vacuum  Manifold  System  is  a  completely  contained 
"packaged  unit,"  designed  to  operate  from  any  110-volt, 
<30-cycle  line  capable  of  handling  35  amperes. 

Two  mechanical  pumps  serve  as  the  roughing  and  the 
backing  pumps  for  the  unit.  The  roughing  puipp  evacuates 
the  ports  to  a  pressure  within  the  operating  range  of  the 
diffusion  pump.  The  backing  pump  maintains  a  forepres¬ 
sure  on  the  diffusion  pump  that  is  well  below  the  required 
pressure  for  efficient  diffusion  pump  operation.  And  three 
electrically  energized  solenoid  valves  on  each  port  of  the 
manifold  permit  continuous  operation  of  the  diffusion 
pump  durin^  the  entire  processing  cycle. 

This  diffusion  pump,  DPi  model  MC-275,  is  capable  of 
producing  an  ultimate  vacuum  of  approximately  5  x  10~* 
mm  Hg. 

The  unit  is  equipped  with  a  two  station  Pirani  gauge  and 
a  PHG-1  Philips  gauge. 

If  you  would  like  complete  technical  data  on  this  unit,  or 
perhaps  information  on  some  of  the  many  other  ways  in 
which  DPi  is  putting  high  vacuum  at  industry’s  service, 
simply  write  to  Distillation  Products  Industries,  Vacuum 
Equipment  Department,  727  Ridge  Road  West,  Rochester 
3,  N.  y.  (Division  of  Eastman  Kodak  Company). 


vitamin*  A  and  E . . .  ditlillad  monoslycarMa* . . .  mora  than  3400  Eattman  Organic  Chemical*  for  *ci«nct  and  ill4M*lr)f 
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FIO.  S — ^DoubU  slnqla-tklabond  inp-  1 
prMMd  corriai 


horizontal  time  base  for  the  pan¬ 
oramic  scope,  is  used  to  vary  the  I 
transconductance  of  the  reactor  ! 
tubes  across  the  f-m  oscillator  tank.  | 
The  30-cps  sawtooth  generator  is  I 
synchronized  with  the  power-line  : 
frequency.  i 

The  Y-axis  amplifier  of  the  oscil-  ! 
loscope  has  substantially  flat  video 
response  from  20  cps  to  2  me  thus  i 
permitting  the  modulated  i-f  envel¬ 
ope  of  the  target  signal  to  be  visu-  : 
alized  without  distortion.  Since 
provision  is  made  to  synchronize 
the  internally  produced  X-axis  , 
sweep  voltage  of  the  oscilloscope  I 
with  the  power-line  frequency,  the  , 
f-m  oscillator  sweep  of  the  pan-  | 
oramic  adapter  is  easily  synchro-  i 
nized  with  the  horizontal  time-  I 
base  sweep  of  the  oscilloscope.  I 
With  this  equipment,  it  is  pos¬ 
sible  to  select  a  portion  of  the  200-  | 
kc  spectrum  displayed  on  the  pan-  I 
oramic  scope  for  more  thorough  ! 


examination.  The  controls  on  the 


FIG.  I — Slandard  Irtquaner  ilalian 
WWV 
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of  product  or  process 

d  e  a  s 


dependable  timing 


T 

Specify 


dc  luv 


Widely  used  in  industrial  controls  for  heat  treating 
for  the  control  of  plastic  and  injection  molding, 
lapping,  induction  heating,  mixing  and  agitation, 
purging  gas  fired  ovens  etc.  where  accuracy  of  liming 
improves  quality,  reduces  supervision  or  vitally  protects  tne  process  or 
equipment  itself  the  Cromer  Type  TEC  Time  Delay  Relay 
provides  an  adjustable  time  delay  between  the 
operation  of  a  control  circuit  and  the  subsequent  closing  or 
opening  of  a  load  circuit.  Designed  for  dependable, 
trouble-free  service  ,  compoct  construction 
.  extremely  accurate 


Tor  complete  details  of  the  Type  TEC 
and  other  dependable  Cramer' 
timing  instruments  send  today  for 
copy  of  new  Cramer  Cotalog. 


THE  R.  W.  CRAMER  CO.,  Inc 


■  OX  «.  CIWTIRIROOK,  CONN. 


oj  ih'lHHihihli  dvitus  for  muri  thttu 

INieRVAL  TIMFRS  •  TIMi  DEIAY  REIAYS  •  RESET  TIMERS  •  CYCtE  TlMtPs 
PUISE  timers  •  RUNNING  TiMt  METERS  •  RER'fNTAGf  TIME  RS 


Just  Pubiished! 

Di'wlops  tM»th  und»*rlyinif  ph**- 
nomena  and  tet-hniqueH  of  analy* 
sIh.  Cover**  steady  state  Jn  lumped 
networks,  steady  state  In  distrlbu* 
ted  systems,  and  transients  In 
lum|>e<l  networks,  (fives  spe<dal- 
[zed  te<'hni<iues  sueh  as  matrtoes. 
syinmetrioal  components,  trans* 
mission-line  charts,  Fourier  series, 
Fourier  Integral,  and  l^itplace  in- 
tej^ral.  Ky  Wilbur  Lel*ace  and 
Haniuel  Heely.  Isdh  of  Syracuse 
Cniversity.  505  pages,  561  lllus., 
6x9,  18.00. 


A  practical  treatise  on  the  prlind- 
ples  and  theory  of  televlshjn 
transmission  and  reception.  Km- 
phasizes  basic  TV  transmitter  and 
rcH’.Mver  design,  and  such  subject.** 
as  video  amplltiers.  cathode  fol- 
b»wers.  gnninded-grid  amplifiers, 
signal-t<»-nolse  ratios  in  head- 
emls.  Intermediate  frepiency  am¬ 
plifiers.  ami  detection.  Hy  K«diert 
B.  Uome,  (Vnerai  Kb'ctric  C*». 
2H1  jwges,  85  llliis..  $.*>..50. 


UNCASED  COILS  ADJUSTED 
TO  YOUR  SPECIFICATIONS 


A  wide  variety  in  physical  size,  power 
capacity  and  frequency  range  is  oHered. 
Coils  are  wound  to  comply  with  cus* 
tomers'  requirements  and  specifications. 
Engineering  assistance  and  suggestions 
are  offered  without  charge. 

Coils  may  be  supplied  to  a  tolerance  of 
plus  or  minus  one  percent,  or  matched 
to  a  standard  inductor  to  a  tolerance  of 
one-tenth  percent,  or  one  turn. 

Coils  may  be  supplied  with  temperature 
coefficient  of  180  parts  per  million  per 
degree  Centigrade,  or  may  be  supplied 
with  0°  C.  coefficient  through  a  limited 
temperature  range. 


FRENCH-ENGLISH 
SCIENCE  DICTIONARY 

7nd  Ed.  Just  Pubtishedf 


Conveniently  t  r  a  n  a  I  a  t  e  a  over 
43,000  Rcientifir  and  technical 
terms  itertaining  to  chemistry, 
physics,  mathematb's,  etc.,  and  re- 
latf^l  fields,  ailapting  to  the  In¬ 
creasing  overlapping  of  the 
s<*lences.  SfH'ttnd  edition  supple¬ 
ment  defines  term.s  in  aenmautlcs, 
electronl**s,  radar,  and  television. 
By  Ix>uU  BeVrles.  Iowa  State  Col¬ 
lege.  3nd  Ed.  596  pages,  16.50. 


MOISTURE  PROOF 
PLASTIC  COATED  TOROIDS 


To  eliminate  the  possibility  of  damage  to 
the  exposed  winding  during  assembly,  we 
offer  toroids  coated  with  tough  thermal 
setting  plastic  coating.  These  coated 
toroids  are  recommended  where  coils 
are  subject  to  high  humidity  and  where 
coils  must  be  mechanically  mounted. 
Plastic  coating  is  available  in  all  types 
of  toroidal  coils. 

STEEL  CASED  TOROIDS 
I  AND  FILTERS 

C.A.C.  engineers,  with  years  of  experi- 
'  ence  in  the  design  of  filter  networks  are 

at  your  service  to  design  or  help  you 
^  design  the  proper  networks  for  your  re- 
,  quirements.  Where  space  requirements 

1  are  severe,  filters  may  be  miniaturized 

P  by  the  use  of  wedding  ring  toroids  ond 

special  capacitors.  Typical  filter  cases  are 
shown.  However,  cases  may  be  fabri¬ 
cated  to  your  specifications. 

for  our 

latest  catalog  ^ 


Provides  quirk  antturrs  to  routine 
and  Aperlal  attNignmentM  In  rom- 
mnnleatinns.  hroadrusting,  air- 
rraft  radio,  televi.sion.  and  related 
field**.  Reflecting  modern  develop¬ 
ments  in  the  field,  this  handbook 
gives  a  complete  coverage  of  every 
aspect  of  radio  engineering — from 
Inductance,  power-supply  systems, 
and  electron  tui>es  ...  to  re<*elv- 
Ing  systems,  and  code  rei'eption — 
all  arranged  in  concise,  quick- 
reference  form.  By  Keith  Heaney. 
Kdltor-ln-Chief.  4th  Kd.  1197 
pages,  1086  Ulus.,  910.00. 


SEE  THESE  BOOKS  10  DAYS  FREE 


MeGraw-Hill  Bosk  Cs..  330  W.  43ii9  9(..  NYC  36 
Send  me  hook(ii)  rhecked  below  for  10  dsjni*  exsnii- 
nation  on  spproxal.  In  10  dsrs  I  will  remtl  for 
bookiti  1  keep,  pliiK  a  few  cents  for  delivery,  and 
return  unwaotM  book(s)  postpaid.  (We  pa.v  for 
dellvery  If  you  remit  with  this  couptm:  same  return 
prl*ile8e.  * 

□  Lel*affe  A  Heely-  GKN.  N>rrW(kKK  AN'AL.IR.OO 

H  iSmie  TKLIA'IKION  PRlM’imSt  . |.V50 

D  IWries-  FR.  ENG,  fk'IKNO:  lUt'T  .,.W.50 
D  Henney-  KAPIG  KNGINKKRINt}  H1>RK. 110.00 


(IMnt) 
Name  . 


.State. 


rtfTer  applies  to  I'.  R.  only 


HICKMAN  MILLS,  MISSOURI 
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Cut  away  view  of  Edison  Fite  Detection 
Relay  Panel,  left,  shows  two  SPEED  NUT 
Connector  Mounting  Rings  in  position 
"U"  Type  SPEED  NUTS,  self  retained  on 
4  corners  of  ring,  line  up  with  screws 
driven  from  outside  panel  Detail  draw 
ing,  below,  is  close  up  of  assembly 


that  qualified  on  all  counts.  Connectors  are  quickly 
inserted  through  these  mounting  rings  and 
the  paneL 

As  for  cost,  Tinnertnan  SPEED  NUTS  turned  in 
the  finest  record  by  far!  Easily  50%  assembly  sav¬ 
ings  over  acceptable  military  substitute  fasteners 
were  provided  by  faster,  easier,  better  SPEED  NUTS. 
Complex  or  simple,  solving  fastening  problems  is 
Tinnerman’s  specialty.  New  booklet,  "A  Story  of 
Quality”,  revels  how  we  can  help  you.  Write  for 
your  copy.  Tinnebman  Products,  Inc., Dept.  12, 
Box  6688,  Cleveland  1,  Ohio.  In  Canada:  Domin¬ 
ion  Fasteners  Ltd.,  Hamilton.  In  Great  Britaint 
Simmonds  Aerocessories,  Ltd.,  Treforest,  Wales. 


Edison  specifies  SPEED  NUTS  after  cost  conporisens 
reveal  50%  savings  ever  ether  militarily 
acceptable  fastening  methods. 

In  the  very  earliest  design  stages  of  their  aircraft 
fire  detection  relay  panel,  engineers  of  Thomas  A. 
Edison,  Incorporate,  checked  various  methods  of 
attaching  connectors  to  the  panel. 

Their  requirements  were  rigid.  The  fastening 
means  had  to  be  light  in  weight,  resist  vibration 
loosening,  provide  quick  and  easy  assembly,  and 
be  in  line  on  cost.  Tinnerman  Aircraft  Connector 
Mounting  Rings  proved  to  be  the  only  fastener 
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NEW  EQUIPMENT 
TRANSFORMERS 


CHICAGO  TRANSFORMER 


[LECTRONS  AT  WORK 


(coNtimied) 


front  panel  of  the  panoramic 
adapter  and  the  oscilloacope  may  be 
adjusted  to  present  a  portion  of 
spectrum  varying  in  width  from  10 
to  200  kc.  Hence,  two  or  more  sig¬ 
nals  may  be  studied  concurrently 
which  may  be  particularly  desirable 
in  studies  of  adjacent  carrier  inter¬ 
ference. 

The  views  expressed  in  this  arti¬ 
cle  are  the  private  ones  of  the 
author  and  are  not  to  be  construed 
as  oflkial  nor  as  representing  the 
views  of  the  Navy  Department  or 
the  Naval  Service  at  large. 


wear  these  exclusive  one-piece  drawn-steel  coses 


Gain-Stabilized  Mixer 

Retention  of  gain  calibration 
over  long  periods  of  time  is  an  out¬ 
standing  feature  of  a  new  type  of 
feedback  mixer  developed  by  the 
National  Bureau  of  Standards.  This 
feature  makes  the  device  especially 
applicable  to  continuous  radio  held 
intensity  recorders  as  well  as  to 
other  types  of  frequency-selective 
measuring  equipment. 

Gain  stabilization  is  accomplished 
in  the  mixer  circuit  by  using  the 
difference  frequency  voltage  from 
the  output  of  a  superheterodyne 
as  negative  feedback.  When  a  high 
degree  of  feedback  is  employed,  the 
gain  is  approximately  proportional 
to  the  ratio  of  two. constants  deter¬ 
mined  by  the  switching  or  modulat¬ 
ing  function  of  the  mixer  tube.  One 
constant  is  related  to  the  average 
value  of  amplifier  transconductance 
and  the  other  refers  to  the  conver¬ 
sion  transconductance.  Variations 
in  the  constants  are  mainly  due  to 
tube  aging  but  are  also  affected  by 
changes  in  circuit  impedances,  os¬ 
cillator  and  supply-voltage  insta¬ 
bility,  and  so  on. 

If  both  constants  are  changed  in 
a  similar  manner  by  approximately 
the  same  percentage,  there  is  little 


When  tougher  transfomiera  are  made,  Chicago 
makes  them — in  rugged,  streamlined  drawn-steel 
cases  that  provide  the  fullest  enclosure  and  protec¬ 
tion,  that  Took  well  with  other  modem  ele^ronic 
components  and  enhance  the  appearance  of  the 
equipment.  The  exclusive  CHICAGO  one-piece 
drawn-steel  case  (no  seams  or  spot  welds)  is  the 
strongest,  toughest  type  of  mechanical  construc¬ 
tion.  Further,  the  one-piece  design  provides  a  con- 
■.  tinuous  electrical  and  magnetic  path  which  means 
better  electrostatic  and  magnetic  shielding.  Seam¬ 
less  construction  assures  maximum  protection 
against  adverse  atmospheric  conditions — means 
longer,  more  dependable  transformer  life. 

Whether  your  transformers  must  pass  the  most 
rigid  MIL-T-27  specifications  or  are  intended  sim¬ 
ply  for  average,  normal  applications,  it’s  wise  to 
Shooee  Chicago  "Sealed-in-Steel”  ’IVansformers 
Bthe  world’s  toughest)  for  that  extra  margin  of 
dependability  under  all  operating  conditions. 


*COMFLETE.T)isrs’>a  CHK>GO’‘Ssaled- 

unit  for  urury  applkofton:  Powor* 
Biot,  Filomont,  Filtor  Rooctor,  Audio* 
Mll-T-27*  Stopdown*  botoHon — oil  in  eno- 
pioco,  drawn-stool  casos. 

**VER$ATILE.  Avoilablo  in  3  constructions 
to  moot  most  roquiromonts^a  typo  for 
ovory  application. 

H-Typa.  Stool  boso  covor  It  doop-sool 
soidorod  into  coso.  Torminols  hormotkaNy 
soalod.  Coramk  bushings.  Stud-mountod 
unit.  Moots  all  MIL-T-27  spocs. 

S-TypO.  Stool  baso  covor  flttod  with  pho- 
rtolk  torminalboard.Convoniontnumborod 
soldor  tug  torminols.  Flango-mountod  unit. 

C-TypO.  With  10'  cotor-codod  strippod 
and  tinnod  loods  brought  out  through  fibro 
board  boso  covor.  Flongo-mountod  unit. 


SEND  FOR  "NEW  EQUIPMENT’’  TRANSFORMER  CATALOG 

Havo  tho  full  details  at  your  fingertips  on  CHICAG0*S  Now 
Equipment  line— covering  "Soolod-in-Stoor'  transformers 
designed  for  ovory  application  and  geared  to  today's  circuit 
roquiromonts.  Write  for  your  copy  of  this  importont  catalog 
todoy*  or  got  it  from  your  electronic  ports  distributor. 


T*ADC 


FIG.  1 — Schomotic  diagram  of  a  olnglo- 
tube  foodback  mixer  uolng  tbo  goin- 
itobUisatioa  priacipU 
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teBest'w'^  ,„„b»v.n«  :  1 

.  ,^sbetteradhes«>n.-*  , 

^,.tose  \i 

as^eUaa 

‘”« '^'l<^ C  ‘O'  “ ""“'uges  ol  *«»•■■  No.  «3®- 

r^»-^3:.'S^""’  ■  « 

^ka«s»^, - - 


For  simple, 
reliable, 
economical 
remote 
control .... 


^^^tii^ouse 

offers  you 
SECURITY  AND 
OPPORTUNITY 


EE’s  and  ME's  with  over  3  years 
experience  ...  a  number  of  excellent 
positions  are  now  available  in  our 
Electronic  &  X-ray  and  Air-Arm 
Divisions  for  work  on: 


Use  S»S»V/HITE  Flexible  ShaHs 


Broadcast  Transmitters 
Power  Line  Carrier 
Communication  Equipment 
Railroad  Radio 
Radio  Frequency  Heating 
Medical  and  Industrial  X-ray 
Commercial  Radar 
Balancing  Equipment 
Military  Radar  (ship,  ground, 
airborne) 

Military  Transmitters 
Specialized  Electronic 
Equipment 
Fire  Control  Systems 
Automatic  Pilots 
Guided  Missiles 


Whether  your  design  ealU  for  trani^initting  rotary  control  over  long 
distaneex  as  in  the  aircraft  radio  receiver  ahove — or  for  just  a  few 
inches,  you'll  find  S.S.W  hife  flexible  shafts  the  ideal  way  to  do  it. 
Here's  why — 

•  S.S.)\  hite  remote  control  flexible  shafts  are  specifically 
engineered  for  this  service.  They  provide  smooth  sensitive 
tuning  between  any  two  points  reganlless  of  curves,  con¬ 
gested  conditions  or  distance. 

•  They  give  you  full  freedom  in  locating  both  the  con¬ 
trolled  parts  and  their  controls  wherever  desirable  to  suit 
space  conditions,  to  facilitate  wiring,  assembly  and  servic¬ 
ing  and  to  j»rovi<le  more  convenient  operation. 

•  They  can  he  (piiekly  an<l  easily  installed  an<l  require 
little  or  no  attention  in  service. 

•  Their  wide  range  of  sizes  and  characteristics  allow  you  to 

satisfy  the  requirements  of  practically  any  remote  control 
application.  '  ^ 


Chacti  Thm*  OwMIan^ing  BcMlItti 

Top  pay,  ideal  working  conditions, 
advancement  on  merit,  graduate 
study  opportunities,  employee 
scholarships,  paid  re-location  ex¬ 
penses,  Baltimore  location. 

S«nd  mwim  •!  sxpsrlsncs  and  adu- 

caHan  la:  Manager  of  Industrial 
Relations,  Westinghouse  Electric 
Corp.,  2519  Wilkens  Ave.,  Balti¬ 
more  3,  Md. 


SEND  FOR  THIS  256-PAGE 
FLEXIBLE  SHAFT  HANDBOOK 


fl  contains  complete  authoritatire  facts  on  flexible 
shaft  construction,  selection  and  application.  Copy 
sent  free  if  you  write  for  it  on  your  business  letter¬ 
head  and  mention  your  pos,tion. 


you  CAN  SI  SURE. ..IF  itSf 


LOuse 


Western  District  Office  *  Times  Building,  long  Beach,  ColHomia 
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^NKS 


OCTAl  PlUC 


•  BUSINESS  MACHINES 

•  ALARM  SYSTEMS 

•  AUTOMATIC  CONTROLS 


•  TURRET  CONTROL 

•  GUN  FIRING 

•  COMMUNICATIONS 


Fast . . .  accurate . . .  the  power,  gun  firing,  turret  control  and 
communications  in  a  fighting  tank  depend  on  expert  industrial 
design  and  production  techniques  on  the  homefront,  where  speed 
and  precision  meet  again  in  business  machine  “paper  work”. 

In  mills,  factories  and  in  banks  Guardian  Relays  control  devices 
that  count— compute— sort— convey— package— vend— meter 
and  mail.  Basic . . .  flexible . . .  government  approved . . . 
hermetically  sealed  or  open  type  mounted . . .  Guardian  Relays 
serve  all  fronts . . .  will  serve  you  well! 


A.  N.  CONNECTOR 


SCREW  TERMINAL  LUO  HEADER 


AN-3320-1  0.C 


AN-3324-1  D.C 


StrHt  S9S  DX. 


Stciti  610  AX.-6IS  DX. 


Series  695  D.C. 


G«r  Guardian’%  New  HERMETICALLY  SEALED  RELAY  CATALOG  Nowt 

guardianIPelectric 

1625-B  w.  WALNUT  STREET  CHICAGO  12,  ILLINOIS 

t  teaeilti  llil  ■lieit  tixiet  saisicie  ■■••tin 
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ILICTRONS  AT  WORK 


effect  upon  the  gain  with  feedback. 
Such  tubes  as  the  6SA7  and  6SB7-Y 
react  this  way. 

In  an  experimental  single-stage 
circuit,  as  shown  in  Fig.  1,  a 
6SB7-Y  was  employed  as  the  mixer 
tube.  With  26  db  of  feedback  and 
a  plate  supply  of  100  v  or  greater, 
the  gain  variation  was  less  than 
6  percent  of  that  which  would  be 
experienced  without  feedback.  In 
order  to  make  substantial  improve¬ 
ment  in  the  gain  stability,  a  rela¬ 
tively  high  degree  of  feedback  is 
required.  For  this  reason,  a  tube 
with  a  high  conversion  tran.scon- 
ductance  should  be  selected.  If  a 
relatively  narrow  bandwidth  is  de¬ 
sired,  the  tuned  plate  circuit  should 


the  General  Radio 


Experimenter? 


SENT  WITHOUT  CHARGE  month  to  admtisU, 
•ngiaeers,  tochniriani  and  others  interested  in  conunanicationdireqaency 
measurements  and  control  instruments,  and  in  electronic  laboratory  teat 
equipment  generally. 

Each  month  the  ExperimtiUer  contains  eight  pages  of 
engineering  articles  describing  new  O-R  inatrunMnts,  new  ways  of 

using  Q-R  equipment,  or  a 


FIG.  i — Circuit  uiiaq  on  •xtaniloo  of 
the  gain  ■labUUatton  prinetpU  to  a 
mixnr  coupl* 


have  a  high  impedance  and  a  high  Q. 

If  feedback  is  applied  over  two 
stages.  Fig.  2,  using  practically  ob¬ 
tainable  coils  of  high  Q,  improved 
flatness  with  a  relatively  narrow 
bandwidth  will  result.  Feedback 
voltage  is  obtained  from  the  capaci¬ 
tive  voltage  divider  of  a  tuned-plate 
circuit  and  is  returned  to  the 
cathode  of  the  first  stage  through 
a  parallel  resonant  circuit.  Result¬ 
ing  improvement  in  gain  stability 
for  the  mixer  couple  operating  at 
3.75  me  with  23  db  of  feedback  is 
greater  than  that  obtained  in  the 
single  tube  circuit. 

Degeneration  of  both  signal  and 
oscillator  voltages  is  appreciable 
when  the  mixer  tube  is  operated 
with  a  fairly  large  cathode  resistor. 
In  order  to  avoid  this,  the  phase  of 
the  feedback  voltage  is  reversed  by 
suitable  means  and  the  feedback 
applied  to  the  signal  grid  of  the 
mixer.  The  circuit  is  similar  to  the 
mixer  couple  described  except  that 
the  feedback  voltage  returns  to  a 
junction  between  a  parallel-tuned 
grid  circuit  and  a  grounded  .shunt 


M/in  THIS  coupon  HOW! 

If  you  do  not  want  to  cut  thi$  magatino,  writo  um, 
giving  all  tho  information  rtquuttd  on  tho  coupon. 
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GENERAL  RADIO  Company 


ELtCTRONS  AT  WORK 


(contmyed) 


circuit  composed  of  R,  C  and  L. 
The  purpose  of  the  grounded  shunt 
is  to  furnish  the  correct  terminat¬ 
ing  impedance  for  the  feedback  cir¬ 
cuit  as  well  as  to  provide  a  suffi¬ 
ciently  low  impedance  at  the  signal 
frequency  to  bypass  the  grid  re¬ 
turn.  This  arrangement  has  been 
used  to  maintain  a  constant  feed¬ 
back  ratio  over  a  frequency  range 
of  1  to  20  me. 

The  mixer  couple  provides  im¬ 
proved  gain  stability,  increased  gain 
bandwidth  and  a  gain-frequency 
characteristic  which  more  nearly 
approaches  an  ideally  rectangular 
shape  as  compared  to  a  cascade, 
synchronous,  single-tuned  mixer- 
amplifier  arrangement. 


*•<•••  <1 


R-F  Noise  Test  for 
Solderless  Connectors 
To  DETERMINE  whether  crimped 
solderless  connectors  produce  noise 
in  high-gain  r-f  circuits,  a  reel  con¬ 
taining  7,000  connectors  in  series 
was  made  up  by  Aircraft-Marine 
Products  Inc.  of  Harrisburg,  Pa. 
After  aging  the  reel  for  two  years 
in  a  warehouse,  it  was  connected  as 


Th*  GeiMral  Radio  ExptrimtnUr  mSM 

haa  baan  pabliahad  contmnonaly 
ainca  1926.  Inclodad  in  raoant  iaauaa 
bava  baan  auch  articlaa  aa:  Daacription  of  a  Varaatila 
Aperiodic  Power  Amplifier  with  a  Fraqnaney  Range  of  90  cyclaa  to  3  Me; 
Variac*  in  Phaaa-Shift  Cirenita;  A  Simple  r-f  Capacitance  Mater;  A 
Technical  Diacnaaion  of  Intarmodulation  Diatortion:  A  Dynamic  Micro¬ 
phone  for  the  G-R  Soond-Lerel  Mater;  Improved  Variac  Spaed  Control; 
A  New  Puah-PoU  Amplifier  dreoit;  A  New  Octave-Band  Analyaar  for 
Noiaa  Maaaaramenta ;  A  Sample  Holder  for  Solid  Dielectric  Materiala,  and 
many  other  Articlaa  of  this  nature. 

To  receive  the  Acparwiientar,  merely  ^ 

nil  in,  clip  and  mail  the  coopon 


Enter  my  COMPLIMENTARY  subscription 

504 


to  the  G-R  Experimenttr. 


Name  of  Company 


Company  Addrets. 


Conaecton  on  root  for  noUo  ImL  with 
bottory.  r-f  choke,  variablo  capacitor 
and  aetae  motor  obovo.  Magnified  view 
below  thowi  the  sorios  cenaoctors, 
■paced  opart  by  an  insulating  rope 


Type  of  Company  Busines*. 


Your  Exact  Poeition. 
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MANUFACTURERS  AND  DESIGNERS  OF 

CONTINUOUSLY  VARIABLE 
REGULATED  DC  SUPPLIES 


MODEL 

D6-DUAL. 


0&VO 


tHiS 


HEAVY  DUTY 


^  DUAL  regulated  outputs/  continuously  variable/ 
0  to  600  volts. 

^  Maximum  current  200  milliamperes  each/ 
or  400  combined. 
y  Regulation  better  than  .5%. 
y  6.3  volts  AC  at  10  amperes  center-tapped. 

/  Ripple  voltage  less  than  10  millivolts. 

/  Stabilized  bias  supply. 

y  Request  Bulletin  53  for  Detailed  Information. 


The  components  of  high  altitude 
airborne  radar  installations  must 
be  extremely  accurate  because  a 
given  voltage  jumps  a  longer  dis¬ 
tance  in  the  stratosphere  where 
the  atmospheric  pressure  is  lower. 
The  focus  coil,  shown  below,  goes 
around  the  neck  of  the  Cathode 
Ray  Tube  and  focuses  the  beam. 
The  nature  of  its  use  demands  that 
it  meet  the  most  exacting  electrical 
and  physical  specifications. 


MODELS 
A3  AND  ASA 


^  Continuously  variable/  0  to  350  volts. 

^  Ripple  voltages  less  than  10  millivolts. 

^  Regulation  better  than  .5%. 
y  Maximum  current  200  milliamperes. 

/  Stabilized  variable  bias  supply. 

/  6.3  volts  AC  at  5  amperes. 

/  Request  Bulletin  52  for  Detailed  Information. 


ELECTRONICS 

f  Mro.  CO 

2232  E.  BURNSIDE  STREET,  PORTLAND  15,  OREGON,  U.S.A. 


When  you  need  electrical  coils, 
why  not  take  advantage  of  34 
years  of  experience,  engineering 
competence,  and  modern  produc¬ 
tion  facilities.  Coto  coils  are  built 
for  you,  to  your  specifications. 

COTO-COIL 

coil  SPtCIAllSTS  SINCtM»l7 
6S  PAVILION  AVC 
PROVIDENCE  S.  >  I 
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Lateat  development  in  picture  tube*  i*  the  Du  Mont  SeUbcu*  Teletroo 
which  provide*  automatic  focwt  at  all  tima  uithout  the  aid  of  external  circuitt 
or  device*.  Thi*  eliminate*  the  focuaing  coil  or  PM  unit  now  uaed  on  atandard 
electromafnetic-focu*  picture  tube*,  affording  a  aubatantial  aaving  of  vital 
material*  in  the  manufacture  of  televiaion  receiver*. 

The  Selfocua  Teletron  employ*  electroatatic  focu*  with  magnetic 
deflection,  and  thia  type  of  receiver  i*  unique  among  eicctroatatic-focua  tube* 
becauae  it*  focuaing  element  ia  operated  at  sero  volt*  and  i*  tied  internally  to 
the  cathode  through  a  reaiator. 

The  elimination  of  focu*  circuit*  from  the  receiver  i*  made  poaaible 
largely  by  the  focuaing  cylinder  of  the  Selfocua  picture  tube.  The  unuaual 
deaign  of  the  cylinder  and  the  preciaion  with  which  it  can  be  located  in  the 
electron  gun  produce  increaaed  picture  quality  by  minimising  defect*  which 
have  been  inherent  in  conventional  picture  tube*.  With  greater  control  of 
thcac  defect*,  it  i*  poaaible  to  maintain  quality  uniformly  from  tube  to  tube. 

Driver-Harria,  who  ha*  been  aupplying  Du  Moot  with  alloy*  for  cathode 
ray  tube*  for  more  than  10  year*,  aupplie*  Stainleaa  Steel  18-12  and  apecial 
D-H  Nickel  No.  599  for  manufacture  into  important  part*  of  the  electron  gun 
of  Du  Mont'*  new  Selfocua  Teletron.  The  apecial  requirement*  of  thi*  facet  of 
the  televiaion  industry  are  well  served  by  the  properties  of  these  metal*. 

At  present,  strategic  materials  and  the  alloys  made  from  them  are 
inevitably  on  strict  allocation.  However,  we  shall  be  glad  to  make  recommenda- 
tkms  baaed  upon  your  specific  needs,  and  serve  you  to  the  beat  of  our  ability. 


Driver-Harris  Company 

HARRISON.  NEW  JERSEY 

MANCMtt:  Chlcnga,  Oalrait,  Clavalaad,  la*  Aagalai,  San  fraadaca 

la  Coaodoi  TIm  8.  CHENINC  WIK  COMTANV,  LTD.,  HaaiiHoa.  Oatorio,  Coaodo 
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NAVY  AN/PNM-I 

Inoise  ano 

FICLO  INTENSITY 
I  METER 


rREEL  WITH 
;T.000 


Tail  Mlup  ior  loIdarlMi  connwcton,  Th* 
r  l  cbok*  b'.ocka  nolM  origlaatlnq  in  th* 
batl*ry 


shown  to  a  noise  meter,  using  a 
variable  capacitor  to  tune  out  the 
inductance.  Results  indicated  that 
any  noise  that  exists  either  with  or 
without  direct  current  flowing  in 
the  connectors  is  less  than  an  order 
of  magnitude  above  the  inherent 
thermal  noise  of  the  circuit. 


Fast  Construction  of 
Temporary  Circuits 

By  Arthur  R.  Jubenville 

Btectrical  Instructor 
R.  L.  Simpson  High  School 
Huntington,  Sew  York 


A  RECENT  development  in  the  bread¬ 
board  technique  has  been  engi¬ 
neered  which  completely  eliminates 
the  aggravating  time-consuming 
factors  as  well  as  the  unreliability 
and  awkwardness  of  existing  meth¬ 
ods  for  temporary  circuit  construc¬ 
tion. 

This  latest  approach  to  tempo¬ 
rary  circuitry  is  unusually  practical 
because  of  its  design.  Components 
are  mounted  on  individual  bases  in 
which  two  retaining  pins  i  in.  in 
diameter  are  fitted.  Holes  for  these 
pins  are  drilled  throughout  the  base 
panel  on  1-in.  centers.  This  situa¬ 
tion  makes  it  possible  to  mount 
.speedily  any  series  of  components 
in  the  desired  physical  and  electri¬ 
cal  relationship. 

Elements  of  all  components 


Vef,  the  Turner  Model  99  Dynamic  i*  the 
greatest  mike  in  the  world  for  taking  hard 
knocks... yet  retains  the  pcrfea  response  i^ 
sensitivity  that  make  the  99  an  outstanding 
microphone  value. 

Indoors  or  outdoors  —  for  ham  rig,  broadcast 
remotes,  sound  installations  —  die  Turner  99 
is  completely  dependable.  For  mobile  public 
address  systems,  paging  systems,  communica¬ 
tions  or  recording  machines,  the  99  delivers 
crisp,  clear  results.  Its  smooth  response  is  not 
affected  by  beat,  cold  or  humidity. 

Specify  the  Turner  Model  99  Dynamic  micro¬ 
phone  with  confidence.  Use  it  with  pride. 
Order  from  your  Turner  dealer  or  represent¬ 
ative,  or  write  direct  for  complete  micro¬ 
phone  literature. 


Response:  60  —  SKfOO  c.p.s. 
Level:  52  db  below  1  volt/dyne/ 
sq.  cm.  at  high  impedance 
Impedance:  50,  200,  500  ohms 
or  high  impedance 


IN  CANADA: 

CaMBtaa  M«i«*iil  C*.,  M. 
Tsrmt*,  Out.,  4  Biwiich** 
IXPORT: 


905  17rii  StTMt  N.I. 
Coder  Rapids,  lew* 


Components  ruqqedly  mounted  on  Indi¬ 
vidual  bases  may  be  securely  positioned 
on  panel  as  ilrst  step  In  cireuit 
construction 
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a  product  of  . . . 

Technical  Know-how 
Sound  Engineering 
Quality  Workmanship 


cALL^yi/eiTe  o/^  w//^e  us  tooay. 


A  N«w  Laboratory 
Counting  Rotemotor 

TIm  MoM  S34— Itetop*  RatamaMr  it 
•  l•bonrtery-quality,  ceunl«r-typ«  ra(«> 
■Mtar  fof  d«t*cting  and  monitoring 
algha,  boHi,  and  gamma  radiation.  It 
hat  boon  dotignod  for  tho  oxacting 
roguiromontt  of  modicai  or  iaborotory 
gortonnol  for  uto  in  chomicai  or  itotopo 
rotoarch  iaborotoriot.  Thit  inttrumont 
it  applicablo  to  civiiian  dofonto  and 
nwmorowt  induttriai  roguiromontt. 

A  wido  toioction  of  counting  rotot  it 
providod:  0-300,  0-1000,  0-3000, 
0-10,000,  0-30,000,  and  0-100,000 
countt  par  minuta.  Aurai  at  wail  at 
vitual  pratontolion  it  footurod.  A 
Ihroa-patilion  motar  lima-contlant 
twitch  allawt  tha  oporotor  la  toioct  lha 
matt  datirabla  tpood  of  ratponta.  Tha 
proba  attambly  utai  tlondard  co-axial 
bata  cauntor  Iwbat  and  it  connoctod  la 
tha  cata  by  moani  of  a  four-fool 
floxibla  cobio.  Tho  inttrumont  oporotot 
from  alls  volt  AC  tupply.  Tho  ruggod 
10  X  r  X  t'  cato  it  flnithod  in  gray 
bakod  onamoi. 


Het^  Wh&e  Quaftfy  Britts 
in  Cotry-Jamestown  Holdings 


Quality  begins  in  the  tool  room  at  Corry-Jamestown,  where  our 
skilled  tool  makers  have  the  complete  facilities  to  make  the  precise 
machine  tools  we  need  to  produce  your  housings,  cabinets  or 
completed  assemblies.  And  that  same  high  degree  of  quality  carries 
through  every  step  of  our  produaion. 

We  have  a  large  force  of  skilled  metal  fabricators  who  have  up  to 
thirty  years  experience  operating  our  wide  variety  of  shears,  presses 
and  brakes  .  .  .  automatic  welding  equipment  .  .  .  and  modern 
finishing  equipment.  That’s  why  you  can  count  on  Corry-Jamestown 
for  the  precision  construction  that  will  always  meet  your  exact 
specifications.  •  Just  give  us  the  word  and  we'll  immediately  put 
our  engineers  to  work  on  your  production  problem,  and  let  you 
know  exactly  how  we  can  serve  you. 


fat  moia  coixpicl*  ixforxia. 
tiM  M  Ik*  iMtop*  Rotc- 
mctcr,  write  for  Ixlltliii 
(Form  3002-11. 


CORRY-JAMESTOWN  MFC.  CORP. 

CORRY,  PBfNSYLVANIA 


5806  HOUGH  AVE. 
CLEVELAND  3,  OHIO 


February,  1952  — ELECTRONICS 


t 


Complete  TV  Station  Installations  from  Comoro  fo  Ant.nno 


When  you  invest  in  GPL  TV  studio  equipment,  you’re 
buying  field  equipment  as  well.  Every  GPL  unit  provides 
unparalleled  flexibility,  light  weight,  easy  handling,  precise 
control.  Let  GPL  engineer  yostr  station,  from  camera  to  anten¬ 
na.  Have  The  Industry’s  Leading  Line— in  qsuUity,  in  design. 


Camera  Unit 

PfCltUa-btiiK,  ligKfwIfirt, 

hKr«t,  IrU  control, 

f*<wt  91*4  roAf* 

!•  MTvic*. 


Camera  Control  Unit 

wtAiHr  lwb«.  SHH  ^ 


Synthronizing  Generator 

Aff«rd«  mcwlimmi  circwN  m* 
liobility  williAwt  •p«r«tAr 
orfjMilwwiit.  ftiMry  miirtfi 
liNAi,  «t«bU 
mo«f«r  •scillslAr.  iwllMa 


'3-2*  Projector 


r  Professional  TV  Projector 

All.  Hm  m—4  ^wolity  14-iwm  pf«- 

MiAf  fvcilU  iAClAr  t^iflcAlly 

tof«w«  Ap  lAr  tv.  D«llv«f«  100  Im#- 

4991  fAT  PAw  <Aa4Ia«  tA  lAbA.  SkAPp, 

I  Af  fikA.  Ka-  ttlA^y  ^CtAPAt  fPAM  401^ 

lilA«iAA.  fAAl  fikA  AlAgAllAA. 

See  Remote  Gtntrol  in  Action — Booth  18-20  IRE  Show. 


Remote  Control  Box 

PpAvi^At  PAVAlAtiAAAPy  P< 
MAlA  cahIpaI  a#  CAAIAI 


Video  Switcher 

Ml  BtwdiA  nAxIbilily  APiy> 
wIiAPA.  CaaIpaI  «MI  viAW, 
APAVIaW,  fo4A,  OitBAlvA,  aIC. 


General  Precision  Lnboratory 
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BALLANTINE  STILL  THE  FINEST 

IN  ELECTRONIC  VOLTMETERS 


ELECTRONS  AT  WORK 


(cofitiNttcd) 


mounted  on  the  bases  terminate  in 
J-in.  posts,  which  provide  excellent 
contact  with  the  Jiffy  Clip  con¬ 
nector  used  in  completing  the  cir¬ 
cuit.  Accessibility  of  all  terminals 
plus  the  ease  and  speed  with  which 
any  junction  may  be  opened  or 
closed,  permits  rapid,  efficient  com¬ 
ponent  substitution  and  evaluation 
and  greatly  facilitates  electrical- 
measurement  and  trouble-.shooting 
procedures. 

The  fact  that  no  tools  are  re¬ 
quired,  with  no  soldering  or  wire 
preparation  necessary,  presents  a 
unique  situation.  The  operator  may 
concentrate  completely  on  circuit 
interpretation,  construction  and 
te.sting  without  being  distracted 
and  retarded  by  difficult  and  im- 


•"lloMin,  j 

swsirivf 

HfCTRONIC 

VOlT/UrTfR 

^•Ifage  Scol.  ond 
“"rform  Decibel  Scole 


Connac'.or  Is  attached  to  post  by  prsss- 
Inq  on  at  right  angles  to  post  or  by 
lining  to  top  oi  post  and  sliding  to 
desired  position 


practical  mechanical  connections  or 
confusing  lash-ups. 

Up  to  seven  conductors  may  be 
connected  to  a  given  terminal  as 
easily  as  one  may  be  connected.  The 
nature  of  the  connector  is  such  that 
accidental  shorts  or  disconnection 
of  jumpers  is  not  likely,  yet  com¬ 
plicated  circuits  may  be  “un¬ 
dressed”  completely  and  easily  in 
a  matter  of  seconds. 

As  a  result  of  the  excellent  con¬ 
ductivity  of  the  connector,  all  cir¬ 
cuits  function  as  normally  as  if 
soldered.  Tests  have  proved  that 
the  conductivity  of  the  connector 
compares  favorably  with  any  pres¬ 
ent  method  of  joining  wires  to  ele¬ 
ments,  including  soldering. 

The  design  of  the  Jiffy  Clip 
makes  possible  the  above  mentioned 
features.  The  clip  is  fundamentally 
a  U-shaped  device,  fabricated  from 
0.051-in.  round  phosphor-bronze 
spring  wire.  It  has  been  life  tested 


•  Measures  1  millivolt  to  100  volts  over  a  frequency  range  from  10  to  150,000 
cycles  on  a  single  logarithmic  scale  by  means  of  a  five  decade  range  selector 
switch. 

•  Accuracy:  2%  at  any  point  on  the  scale  up  to  100  KC  and  better  than  3% 
above  100  KC. 

•  Input  Impedance:  megohm  shunted  by  30  mmfds.  , 

•  Generous  use  of  negative  feedback  assures  customary  Ballantine  stability. 

•  Output  jack  and  output  control  permit  voltmeter  to  be  used  as  a  flat  high  gain 
(70DB)  amplifier. 

•  Available  accessories  permit  range  to  be  extended  up  to  10,000  volts  and  down 
to  20  microvolts. 

•  Available  Precision  Shunt  Resistors  convert  voltmeter  to  microammeter  cov¬ 
ering  range  from  1  to  1000  microamperes. 

For  a4dHi«inl  Infomialien  on  this  VeHmetar  and  Bollantina  BaWary  Oparatad 
Vabmatara,  WMa-Band  VaHmatan,  Paak  la  Paak  Vahmalart,  Dacada 
Aaipliflan,  MuHiplian  and  Praclsiai^  Shunt  Raaitlan,  wrila  far  catalag. 
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97  Logan  Street,  Springfield  2,  Massachusetts 
TIMERS  AND  CHRONO-TACHOMETERS 
LABORATORY  PANELS 


PIPELINE  ANALYZERS 


PROGRAM  CLOCK  SYSTEMS 


AvaSahh 
in  12  Models 

Manualty  qnd 
Bvctricaily 
0|Mrated 


PortttbU  Casts 
•r 

Fonel  Mtunfing 


0 

• 

^tionof 

Cnangts  to 
Confmrm  to 

Cii 

it^ncrs* 

lad 

4l  iiil  A  >1 )  ft 

HU. 
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Communication  and  Industrial  Valves 


••y  Standard 


The  comprehensive  range  of  high-quality  valves 
manufactured  by  Standard  includes  types  for  almost 
every  application,  representative  of  which  are : 


Iroaicaat,  Communicatioa  ana  Talevitioii  traRtmissioa 
AirbOTM  aad  Mobila  V.H.F.  Equipmant 
MicrowaM  links 

Talaphona  and  Talatrapli  Coaxial  and  lino  transmissioa 
D.C.  Powai*  Supply  Raetificatloa 
ILF.  HoatinI 

Coontint  and  Computing 
motor  Spood  Control 
WoMinS  Control 
nodical  Diatharmy 
Voltalo  Stabilisation 


“PruHC  OHct  Sud- 


Look  first  to 


PHOENIX 


Phoonix  is  goarod  to  moot  tho 
most  stringent  specifications 
for  electronic  apparatus  in  both 
government  and  civilian  fields. 
Phoenix  is  first  in  production 
efficiency  of 


Vacuum  maasuroment 
T  hcrflMCOu  pics 

STMURD  engineers  are  available  for  con¬ 
sultation  and  their  co-operation  is  assured  to 
designers  and  technicians  throughout  industry 
wishing  to  take  advantage  of  Standard's  long 
experience  in  the  field  of  valve  engineering. 


Please  write  to  : 


Standard  Telephones  and  Cables  Limited 

An  I.  T.  a  T.  AsmcIu* 


Mils  Biviiiss,  aixiiiis  ittt,  Si*  seiTiisri,  isstaa,  i.ii 


We  are  equipped  to  work  with 
you  on  your  special  problems. 
Write  today  for  complete  de¬ 
tails. 


PHOEHIX  “ 


ECTRONICSl 

INC 

LAWREMCC.  MASS 
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Cottvw' 


vsVve^ 


Natvar  Products 


•  Varnithad  cambric— itroight  cut  and  biat 

•  Varnithod  cabi*  lap* 

•  Varnith*d  canvas 

•  Vami(h*d  duck 

•  Varniikad  (ilk 

•  Vamishad  tpacial  rayon 

•  Vornishad  Fib*rgla(  cloth 
a  Silicon*  cootad  Fibarglai 
a  Varnifhad  popan 

a  Slot  insulation 

a  Vomishad  tubing  ar>d  slaavirrg 
a  Vomishad  idantification  morkars 

•  Locquarad  tubirrg  and  slaoviitg 

•  Extrudad  plastic  tubing  and  top* 

•  Extrudad  plastic  idantification  morkars 


Ask  for  Catalog  No.  22 
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ILiCTRONS  AT  WORK 


(cMtmMd) 


Wh«ii  In  nnnd  of  oloctrlcol 
mtULATINtt  MATISIALS 
Ronionibor  tho  MJlini  pomo 


Circuit  oi  a  thrau-atag*  15- wall  phoM- 
invaraioii  amptUiac.  Conitructton  tima, 
30  to  35  mtautaa;  disotaambiy  tima, 
3  to  5  mioulaa 


to  7,000  applications  to  and  from 
the  post  and  remained  effective.  A 
notch  with  a  radius  of  A  in.,  with 
a  minimum  of  2,500  circular  mils 
area  of  contact  is  swaKed  into  the 
inner  side  of  each  of  the  extending 
arms.  This  notch  is  held  to  a  very 
close  tolerance,  resulting  in  a  mat¬ 
ing  fit  with  the  post  that  insures  a 
maximum  resistance  not  greater 
than  one  thousandth  of  an  ohm.  The 
contact  area  is  such  that  up  to  30 
amperes  may  be  effectively  carried. 

The  inner  portion  of  the  ends  of 
the  arms  are  swage  beveled  to  facil¬ 
itate  application  to  the  post  by  pres¬ 
sure  at  right  angles  to  post.  The 
connector  may  also  be  simply  fitted 
to  the  top  of  the  post  and  pressed 
down  to  the  desired  position.  Any 
single  connector  may  be  easily  re¬ 
moved  from  a  group  without  dis¬ 
turbing  remaining  connectors.  The 
pla.stic  sleeve  is  for  insulation  pur¬ 
poses  only,  the  grip  at  the  junction 
being  maintained  by  the  action  of 
the  phosphor-bronze  spring  wire. 


CAMBRIC  CLOTHS, 
TAPES  and  PAPERS 


Wha^evnr  your  nood  —  bo  it  vornUhod  insula* 
tion  for  oloctricolly  oporotod  opporotut  or 
oquipmonf,  tronsformori  or  oloctric  powor  crbloi 
—  thoro  is  a  Turbo  quolity  product  to  provido 
tKo  roquirod  safoquord.  Tho  Turbo  lino  includos: 
straight<ut  and  soamloss-bios  vornishos  cambric 
and  tapo;  splicing  topos,  glass  and  glass  cootod 
matorials;  glou  and  cambric  slot  insulotlon; 
varnishod  kroft,  cootod  asbostos,  vornishod  ond 
spociol  procossod  popors;  sitlcono  cootod  os- 
bostos  and  trootod  osbostos  cloth;  ond  spociol 
products  to  moot  spocific  opplicotions  othor 
than  standard. 

For  comploto  sotisfoction  in  mochonicol  ond 
oUctrtcol  proporfiot  with  outstonding  floxi- 
bility,  tpocify  ond  boy  tho  Turbo  brond  of  in- 
toloting  motorioU.  Wrtfo  to- 
doy  for  cotolog  infermotion 
listing  phyticol  and  oloctricol 
proporfiot,  colors,  pockoging 
and  othor  tochnkol  data. 


Line-Terminated  Pulse 
Stretcher 


By  L.  Reiffel  and  G.  M.  Burgwau) 

w4rmottr  Resrarch  Foundation 
lUinoia  Institute  ot  Technology 
Chicago,  Illinois 


The  ideal  pulse  stretcher  produces 
a  rectangular  pulse  rather  than  the 
exponential  decaying  type.  One 
po.ssible  technique  recently  de¬ 
scribed'  utilizes  the  shunt  charging 
of  a  lumped  parameter  line.  This 
technique  requires  a  charging  diode 
for  each  section  of  the  line  and  a 
very-low  impedance  charging  cir¬ 
cuit  making  the  stretching  of  high- 
amplitude  signals  difficult  with 
■stretching  by  a  factor  of  25  being 
a  practical  upper  limit. 

It  is  possible  to  terminate 


INSUIATING  MATERIAL  SRECIAIISTS  SINCE  1970 

1M  VALLfY  STREET.  WILLIMANTIC,  CONNECTICUT,  U.S.A. 
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Litton  Molecular  Lubricant  “C”  has 
a  vapor  pressure  of  approximately 
10'^  mm.  Hg.  at  room  temperature. 
In  the  presence  of  ionization  it  will 
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Write  for  price  end  dehvery  informetion.  Dete  subject  to  ehenge  without  notice. 

LITTON  INDUSTRIES 

SAN  CAtLOS.  CAllPOtNIA.  U.S.A. 


DIStftNIK  ANO  MANUPACTUIItS  eh 
Clotswock(n9  lothos  ond  ActossoriM, 
V*rtkotS«olingMocMn«»,lwcn«rCq«»ip< 
m«nl,  frocision  Spefwoldort,  Oil  Vof»oi 
Vocuum  Fwmps«  GIom  Aoklng  Ov«a« 
Vocwwm  Twbos  ond  Tub#  Cowpownfs. 
Mognptront,  Hij^  VcKwwm  Molwb*  Oil. 
Mkrewovp  Eq^pmpnt. 


LinON  4J50  MAGNETRON 


SNAP-ON  OPERATION,  LONG  SHELF  LIFE 
WITH  LITTON  X  BAND  MAGNETRONS 


TVo  high-quality  pulse  magnetrons 
in  the  9345  to  9405  me  sec  range 
are  now  being  manufactured  by 
Litton  Industries.  Designated  4J50 
and  4J52,  these  magnetrons  require 
no  aging  or  seasoning.  Special  de¬ 
sign  and  processing  have  resulted  in 
tubes  with  long  shelf  life  and  snap-on 
operation  to  full  power  immediately 
after  completion  of  the  cathode 
warm-up  period. 

These  tubes  offer  either  high  or  me¬ 
dium  power  outputs.  Litton  4J50  is 
a  high-power  magnetron  providing 
225  lew  minimum  peak  at  .001  duty. 
4J52  is  a  medium  power  magnetron 
offering  65  kw  minimum  peak  at 
.00 1  duty.  Both  operate  at  or  beyond 
ratings. 

MOLECULAR  LUBRICANT 
PRODUaS 


give  an  indicated  pressure  of  lO'* 
mm.  Hg.  Its  principal  use  is  in  vapor 
pumps  and  as  a  lubricant  for  bear¬ 
ing  operation  in  vacuum. 

Great  care  has  been  exercised  in  its 
refinement  and  the  product  has  a 
very  narrow  boiling  range.  The  color 
and  fluorescence  are  inherent  to  the 
material. 

This  oil  has  excellent  lubricating 
qualities  at  temperatures  below 
100°  C.  and  is  suitable  for  use  with 
anti-friction  bearings  operating 
within  dynamic  vacuum  systems. 


OIL  VAPOR  VACUUM  PUMPS 

The  Litton  Oil  Vapor  Vacuum 
Pumps  are  of  all-steel  construction 
which  obviates  the  possibility  of 
glass  breakage  and  substantially  in¬ 
creases  the  length  of  service  of  the 
equipment. 

Boiler  and  charcoal 

baffles  are  easily  de-<9B|H||H 

mountable  for  clean- 

ing  purposes.  Litton  ntV 

pumps  feature  re-  HSi 

placeable  external 

heaters,  special  cool- 

ing  coils  and  demount-  I  ■ 

able  baffles.  These  I  I 

pumps  can  be  obtained  ^  J  ^ 

in  various  combina- 
tions  with  high  vac- 
uum  valve,  with  char- 
coal  baffle  for  straight- 
through  operation  or  side  opening. 
The  Litton  pump  with  charcoal 
baffle  (straight-through  operation) 
has  an  ultimate  vacuum  of  5  x  10** 
mm.  of  mercury.  The  speed  (meas¬ 
ured  at  10  *  mm.  of  merevuy)  is  75 
to  100  liters. 

NEW  LinON  PLANT  ADDITION  ' 

Litton  Industries  has  added  a  new 
building  to  its  plant  at  San  Carlos, 
California.  40,000  square  feet  of 
space  is  now  used  for  research,  man¬ 
ufacturing  and  general  offices.  The  1 
new  building  is  windowless  con- 
crete-and-glass-block  construction, 
completely  air  conditioned.  The  in-  | 
terior  is  light  engineered  for  opti-  ■ 
mum  working  conditions.  ^ 


A  responsible 
low-cost  source 
of  supply  for 
quantity  users 


universal  chain  co 

92  burnett  avenue,  maplewoi 


stampings  & 
piercings 


W€  produce  theee  and  anp  otker 
epeeial  ehapee,  in  all  ferroue 
and  non^ferrou*  metaU  and  aU 
tope,  to  euetomere'  eprci^cationa 
to  S/i*'  vide  and  Hid"  y 
^^^tkiek.  Toleraneee: 
i  .OOOJ 


anp  ehape,  anp  tppe  to  euetom. 
ere*  epeci^eatione,  in  alt  ferroue 
and  non~ferroue  wtetaie  and  al. 
tope,  within  theee  dimeneionat 
limite:  Over^atl  eiee  —  up  to  J\ 

SThickneee  of  etock~up  to  > 
Toteraneee: 


Inatallation  oi  thai*  inaxpaaair* 
PAMARCO  tanaiotta  lowara  wind- 
inq  ooata  bacauaa  aoch  mochiM 
will  aceommodota  mora  coUa  at 
hJqliar  winding  apaada.  In  addition 
to  incraoaad  production.  PAMARCO 
tanaiona  raiaa  production  quoltty. 
Fraa-running  action  proctically 
aliminatoa  wira  braakaga  and 
ahortad  tuma.  Simpla  thumb  acraw 
aatUng  quickly  adjuata  for  any  wira 
gouga.  No  to^  or  apaciol  al^  ora 
naadad  lor  oparotion.  For 
complata  dota  call  or  writa. 


As  one  of  the  country’s  fore-  intricate  stampings  and 
most  manufacturers  of  fine  piercings  to  customers’  speci- 
quality  jewelry  chain,  our  fications. 
plant  is  equipped  with  hun-  •  •  •  Additional  facilities 
dreds  of  high-speed  wire  such  as  an  up-to-date  tool 
drawing  and  forming  ma-  shop  plus  complete  finishing 
chines.  Many  of  these 'ma-  equipment  —  including  turn- 
chines,  which  were  designed  bling,  polishing,  heat  treat- 
and  built  by  this  organization  ing  —  assure  you  of  on-time 
from  the  ground  up,  are  also  deliveries  to  meet  your  de- 
capable  of  producing  the  most  fense  work  schedules. 

SCND  UUEPRINT  OR  SAMPLE  «  QUANTITY  REQUIREMENT  FOR  COST 
COMPARISON  A  DEUVERY,  OR  CALI  SOUTH  ORANGE  R-7600. 


1U 
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voltage  regulation 


SOLA 


TYPICAL  EXAMPLES 


SOLA  ELECTRIC  CO. 


Unicdling  voltage  control  ia  vital  to  the  performance  of  today  e 
complex,  aensitive  electrical  and  electronic  military  devicee.  The 
manufacttuer  of  such  a  device  con  inaure  ita  continuoua  optimum 
performance  by  "building  in"  a  SOLA  Conatant  Voltage 
Tronaformer  to  inaure  the  proper  input  voltoge  required. 

SOLA  regulatora  are  ideal  for  military  uae.  They  are  rugged  . . . 
completely  automatic  . . .  inatantcmeoua  in  reaponae  . . .  have  no 
moving  or  expandable  porta . . .  require  no  manual  adjuatment  or 
maintenance . . .  and  are  aelf-protecting  agodnat  abort  circuit  The 
stondard  unite  will  regulate  aecondary  voltoge  output  within 
:bl%  regardleaa  of  continuoua  line  voltage  fluctuationa  aa  great 
aa30%. 

In  addition  to  line  voltage  regulation  for  1 15  and  230  volt  aervice, 
SOLA  regulatora  ore  available  in  mony  apedal  types  such  as: 
harmonic-neutralised  units  for  commercial  sine  wave  output: 
regulated  plate  and  filament  power  supply  transformers:  adjust¬ 
able,  regulated  A.C.  voltage  supplies:  low  voltage,  high  current 
filament  transformers  for  oscillotors  and  other  large  tubes. 

The  engineering  skill  and  production  facilities  of  the  SOLA 
ELECTRIC  CO.,  the  world's  largest  manufocturer  of  consiont  volt¬ 
age  transformers,  ore  available  for  defense  production.  SOLA 
regulators  were  purchased  during  World  War  □  directly  by  the 
Signal  Corps,  Air  Fores  and  Navy  os  well  os  primary  military 
contractors. 


We  Invite  your  inquiries  about  standard  and  custom  dssignsd, 
regulators,  or  the  uae  oi  SOLA  engineering  and  production  iacili-' 
Sss  as  a  sub-contractor.  Your  requsst  will  be  prompdy  answered. 


C«U  CmImS*  •  Airptu  UsMuf  •  Iwtai  UsllS»s  • 


ELECmONICS  — fefvuory,  1952 


:OOHTIH6 

OHlTS  ‘ 


NEW-  Fast  •  Reliable  -  Lower  Cost! 


(cftfitiimed) 


ELECTRONS  AT  WORK 


abruptly  the  stretching  action  of 
the  circuit  of  Fig.  1  so  that  the  long 
residual  signal  is  eliminated  and 
essentially  a  square  pulse  of  arbi¬ 
trary  duration  will  appear  across 
capacitor  C,.  This  is  accomplished 
through  use  of  the  circuit  shown  in 
Fig.  2,  wherein  the  delay  line 
which  may  be  either  of  the 
ordinary  distributed  or  lumped- 
parameter  type  is  used  to  control 
the  time  of  application  of  a  clamp¬ 
ing  signal  to  capacitor  C,.  The 
stretched  pulse  duration  will  be 
equal  to  the  time  delay  introduced 
by  the  line. 

The  capacitor  C„  which  can  be 
very  small,  is  charged  by  the  input 
pulse  just  as  it  was  in  Fig.  1, 
through  diode  V,.  At  the  same 
time,  the  input  pulse  begins  travel¬ 
ing  down  the  delay  line  L.  The 
voltage  on  C,  after  charging  is 
complete  begins  to  leak  off  very 
slowly  through  resistor  R,.  The 
time  constant  R,C,  can  be  made 
long  so  that  during  the  time  Tt 
equal  to  the  delay  in  the  line  L  the 
voltage  on  the  capacitor  has  de¬ 
creased,  say,  less  than  1  percent. 

At  the  time  T4  the  input  pulse 
emerges  from  the  line  and  is  ap¬ 
plied  to  the  control  grid  of  the 
clamp  tube  F,  which  in  turn  pulls 
all  positive  charge  off  capacitor  C, 
and  may  charge  the  capacitor  nega¬ 
tively,  thus  causing  undershoot 
which  may  be  eliminated  by  a 
•second  clamping  diode  V,.  In  this 
manner  one  is  able  to  produce  an 
essentially  rectangular  pulse  of 
amplitude  equal  to  that  of  the  input 
pulse  with  time  duration  T<  and 
rise  and  decay  times  about  equal 
to  the  rise  time  of  the  input  pulse 
provided  this  rise  time  is  not  less 
than  approximately  10  '  sec. 

Where  time  durations  greater 
than  those  easily  obtained  by  a 
delay  line  are  required,  the  line  may 
be  replaced  by  a  univibrator  whose 
differentiated  trailing  edge  may  be 
u.sed  to  trigger  the  clamp  tube  V,. 

It  is  interesting  to  note  that 
when  the  pulses  to  be  stretched  are 


0  DIRECT  READING  I 

9R  COUNTING  TO  1,000,000  CPS  ^ 
0  RUGGED  PLUG-IN  CONSTRUCTION 


complete  line  of  decimal  counting  units  includes  the 
improved  Models  700A  and  705A,  now  offering  higher  counting 
speeds,  increased  stability  and  longer  operating  life.  Two  new  units, 
the  706A  and  707 A,  have  been  added  to  provide  maximum  counting 
rates  of  350,000  and  1,000,000  cps  respectively.  All  units  are  designed 
for  cascade  arrangement  to  provide  any  desired  total  count  capacity. 
All  units  of  same  model  number  interchangeable  without  adjustment. 
i  Instantaneous  reset  to  zero  through  opening  of  grid  return  circuit. 

SPICIFICATIONt-i - i - 1 - 1 - 1 


MaitomR  CMRtiiif  Rati 


LOWER  COSJ  - /J  P<U*C4f 

Continually-widening  applications  for  Berkeley  instruments  and 
components  have  enabled  us  to  realize  substantial  economies  in  manu¬ 
facturing  cost.  These  benelAts  are  distributed  equably  among  those 
who  have  made  them  possible— our  customers,  our  engineering  and 
manufacturing  group,  and  our  field  organization.  To  you,  the  user  of 
Berkeley  instruments,  these  benefits  accrue  in  the  form  of  better  and 
better  equipment  at  lower  and  lower  cost. 


FOR  COMPLETE  INFORMATION,  pleat*  writ*  for  bulletin  700-E 


2200  WRIGHT  AVENUE  •  RICHMOND,  CALIFORNIA 


FIG.  1 — Pack  dalactor  puUa  itratchar 
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MODEL 

MODtl 

MODEL 

MODEL 

700A 

70SA 

706A 

707A 

40.000  CPS 

100,000  cps 

350,000  cps 

1.000,000  cpt 

5  tec. 

5)1  tec. 

1  |i  tec. 

O.t  |1  tec. 

4-5963 

4-5963 

4- 5963 

5- 6AL5 

4-5687 

6^5 

OcUl 

OcUl 

11  pin 

11  pin 

lH-t5V4'«5V4- 

lH"i5Vi'«5V4- 

2V4-«5V5-«5V5" 

3V4-i5V4-«5V4- 

12  oz. 

12  oz. 

24  oz. 

24  oz. 

$50 

$60 

$95 

$145 
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50TH  YIAR  OF  CFRAMfC  IFADCKSHIF 

/IMfi?/C4iir  £4^4  CORPORATIOM 

CHATTANOOGA  5,  TENNESSIR 

OrriCESi  MITtOPOllTAN  AlEAi  «7I  Ir*a4  ti.,  Newark,  N.  i..  Mltckall  2-IIS*  •  ENIlAOIlfHIA,  U4t  Nerik  kraaC  Si.,  Staraataa  4.ItI3 
SOUTHWEST!  Mm  A.  Oiaaa  Ca.,  Stis  OrMa  Drlra,  Daltat  t,  Maaa  ttit  •  NEW  ENOIANO,  1374  Minark.iaWi  A«a.,  CaMkrikaa,  Maw..  KMtaM  7.44TC 
kOS  ANOEIU,  233  Saalk  Hill  Si.,  Malaal  *074  a  CHICAGO,  33t  Narfk  laSalta  Si.,  Caalral  A-I73I  •  ST.  lOUIS,  1133  Waaklaplaa  A«a.,  OarflaM  4«f» 


an  important  reason  why  leading 
manniactureis  prefer  General  Industries' 
3-Speed  Phonomotors 

Year  after  year,  General  Industries’ 
Smooth  Power  Phonomotors  provide 
trouble-free  performance  —  backing  up  fine 
radio,  television  and  record-changer 
engineering  with  highest  quality  motor 
design  and  construction. 

Write  for  complete  information,  including 
specifications,  design  features  and 
dimensions.  Quantity  price  quotations 
available  on  request. 


THE  GENERAL  INDUSTRIES  CO. 


Daportmant  MA,  tlyrta,  Ohio 
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Delivery  must  be  certain  —  and  it  must  be 
fast. 

That's  why,  when  shipping  these  and 
other  precision  instruments,  both  shipper 
and  receiver  stamp  their  orders:  via  Air 
Express! 

The  world's  fastest  shipping  service 
brings  this  vital  equipment  safe,  sound 
and  soon  to  laboratories  and  defense  pro¬ 
duction  centers  everywhere. 

Whatever  your  business,  you  can  profit 
from  regular  use  of  Air  Express.  Here's 
why: 

it's  fastest  —  Air  Express  gets  top 
phoriSy  of  all  commercial  shipping  ser¬ 
vices  —  gives  the  fastest,  most  complete 
door-to-door  pick -up -and -delivery  ser¬ 
vice  in  all  cities  and  principal  towns  at 
no  extra  cost. 

IT’s  DEPENDABLE  -  Air  Express  pro- 


Today,  there's  a  potential  killer  in  labs 
and  factories  —  radioactivity! 

But  atom  workers  are  safe  —  thanks  to 
the  weapons  of  science. 

Besidt-s  every  precaution,  workers  get 
daily  check-ups  with  ion<hamber  "guns" 
and  other  radiation-detection  instruments. 
They  catch  the  killer  before  it  strikes! 

With  atomic  industry  booming,  de¬ 
mand  for  nuclear  instruments  is  great. 


GMTS  THKRE  FIRST 


fo  catch 
an 

atomic  killer! 


vides  one-carrier  responsibility  all  the  way 
and  gets  a  receipt  upon  delivery. 

IT’S  PBOFIT ABLE  -  Air  Express  service 
costs  less  than  you  think,  gives  you  many 
profit-making  opportunities. 

For  nnore  facts,  call  Air  Express  Divi-  j 
sion  of  Railway  Express  Agency. 
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THOMAS  &  SKINNER  Steel  Products  Company 

1120  East  23rd  Street  •  Indianapolis,  Indiana 


CLECTRONS  AT  WORK 


(contifiiied) 


6AK5 


FIG.  2 — LiB*-t«niiinat9d  puU«  ttr«lch«r 


of  sufficient  amplitude  and  a  small 
amount  of  residual  signal  is  toler¬ 
able,  the  plate-supply  voltage  for 
the  clamp  tube  V,  may  be  derived 
solely  from  the  charge  on  capacitor 
C,.  The  circuit  described  has  proven 
to  be  both  reliable  and  flexible  in 
its  applications  and  may  be  used  to 
stretch  pulses  by  as  much  as  a 
factor  of  1,000  in  a  single  step  since 
the  discharging  impedance  can  be 
made  very  large  permitting  fast 
charging  of  the  correspondingly 
small  stretching  capacitor. 


Reference 

(1)  J.  F.  Oaib,  Improved  FuI.mi* 
Stretcher,  Blectrokich,  p  129,  June  1951. 


Control  System  for 
Induction  Heaters 

When  silver  soldering  or  brazing 
near  rubber  or  plastic  insulation, 
the  operation  should  be  completed 
as  rapidly  as  possible  to  avoid  dam¬ 
age  to  the  insulation  and  to  the 
parts  being  brazed  or  soldered.  The 
control  system  to  be  described 
reduces  the  power  when  the  desired 
temperature  has  been  reached  and 
disconnects  the  power  when  the 
braze  is  completed. 

The  system  arrived  at  controls 
power  up  to  40  kw  at  10  kc.  ‘Full 
power  is  first  made  available  and 
then  reduced  to  the  level  required 
to  keep  the  temperature  constant 
at  the  operating  point.  When  the 
operation  is  completed,  a  detector 
circuit  turns  off  the  power. 

Operation 

The  radiation  from  the  work  is 
compared  to  that  of  a  standard 
lamp  to  control  the  power  fed  to 
the  work  by  the  induction  heater. 
A  photocell,  see  Fig.  1,  is  .switched 
back  and  forth  between  the  work 
and  lamp  by  means  of  a  spinning 


OrthoSil  laminations  in  standard  as 
well  as  in  special  shapes.  Our  LII  and 
EE  series  are  designed  especially  for 
the  OrthoSil,  and  are  excellent  for 
400  cycle  applications.  These  silicon 
steel  laminations  will  frequently  re¬ 
place  scarce  nickel  materials. 


ly  OrthoSil  is  Thomas  & 

.  Skinner's  new  4  mil  or- 

W  thographic  iron-silicon 

MRP  I  laminations  for  high  fre¬ 

quency  inductors.  The 
laminations  have  exceptionally  high 
permeabilities  from  very  low  to 
very  high  inductions  with  corre¬ 
spondingly  low  core  losses.  OnhoSil 
is  oriented  to  provide  directional 
magnetic  characteristics. 


Transformers,  such  as  power  and 
5  phase,  chokes,  saturable  reactors 
and  filters  are  but  a  few  of  the  many 
electrical  components  for  which 
OrthoSil  is  designed. 


Developed  primarily  for  frequen¬ 
cies  of  400  to  2000  cycles,  these  thin 
laminations  are  also  adaptable  to 
the  audio  ranges. 


Write  today  for  bulletin  giving 
electrical  characteristics  and  other 
pertinent  data  on  OrthoSil  oriented 
laminations. 


Thomas  and  Skinner  is  producing 


Spicialists  in  Maiiitic  Materials- Pirmiiieiit  Maiaits  aid  Laalaatid  Cores 
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Stokes  Microvac  Pumps  —  bask  to  vacuum  processing 
—are  designed  for  the  broadest  requirements  of  industry. 

They  have  high  volumetrk  and  mechanical  efficiency  . . . 

capacities  of  15  to  500  cfin  .  . .  ab¬ 
solute  pressures  to  10  microns.  Power 
consumption  is  low.  Compact  design 
with  top-mounted  motor  requires  minimum  floor  space. 

^  There  are  but  four  moving  parts  including  the  high  speed,  full-opening 
exhaust  valve  of  corrosion-resistant  Teflon.  Lubrication  is  completely 
automatk,  without  packing,  stuffing-boxes  or  grease  fittings. 

Wear  is  kept  to  a  minimum,  and  long  trouble-free  service  assured. 
Parts  are  precision-finished,  standard  and  interchangeable. 

W  Stokes  is  the  only  manufacturer  of  equipment  for  complete  vacuum 
F  systems,  including  Microvac  mechanical  pumps,  oil  difliision 
pumps,  McLeod  Gages  and  Vacuum  Valves. 

Consult  with  Stokes  on  the  application  of  vacuum  to  rotary  exhaust 
machines,  house  vacuum 
systems,  vacuum  impreg-  p 
nation,  vacuum  furnaces, 
vacuum  metallizing,  and 
to  other  applications  in 
whkh  vacuum  deserves 
exploration. 


Send  for  FREE  Stokes  ^ 
Voruum  Calculator.  This 
slide  rule  determines  needed 
pump  (opacity  for  any  job . .  .shows 
Centigrade  to  Fahrenheit  conversion. 
Other  useful  conversion  tables 
and  scoles  on  reverse 


STOKES  MMES 


[QyiPMENT... 

WM  AC^TU/UAnbnt  4 
/VtECiUWiV  jjWtdM/nA 


F.  J.  STOKIS  MACHMI  COMMMT,  MM  tMM  M,  PA. 


STOKE 
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when  line  feathers  make 
the  feathers  fly... 


. . .  Switch  to  Arkwright  Tracing  Qoth!  You  can  re-ink 
clean,  sharp  lines  over  any  erasure  without 
“feathering”  or  “blobbing”  to  spoil  your  work. 

Painstaking  Arkwright  inspection  guards 
your  drawings  against  pinholes,  thick  threads  or  other 
imperfections — ^Arkwright  quality  insures  them 
against  brittleness,  opaqueness,  or  paper-fraying  due  to 
age.  That  is  why  Arkwright  Tracing  Cloth  takes 
clean,  sharp  drawings  that  yield  clear,  sharp 
blueprints  years  after  you  make  them. 

Remember:  if  your  work  is  worth  saving,  put 
it  on  Arkwright  Tracing  Cloth.  Would  you  like  a  sample? 
Write  Arkwright  Finishing  Co., 

Industrial  Trust  Bldg., 

Providence,  R.  I. 


AMERICA’S  STANDARDf  FOVibv 


Want  to  know 
about  the .. . 

Augetron 

Eeeles-Jordan  Circuit 
Kathetron  Tube 
Mekapiou  Tube 
Permatrou 
Petoscope 
Schiiereu  Method 
Scophony 
Seuia^raph 
Siruter 
Syudec 
Theremiu 
Tratoniuiu 
Voder 

or  other  early 

electronic 

developments? 


You  can  find  out  about 
them  in  the  eorly  issues 
of  ELECTRONICS 


The  cumulative  index  to 
ELECTRONICS'  first  decade, 
pages  C-1  to  C-36 
in  the  19S1-1952 
electronics  BUYERS'  GUIDE 
tell  you  where  to  look 
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How  many  devices  do  you  know  of  that  use  an  amplifier  to  boost 
a  feeble  input  signal  up  to  where  it  will  operate  a  relay?  Most  of 
them  would  be  more  reliable  .  .  .  more  compact .  .  .  more  eco¬ 
nomical— if  the  amplifier  could  be  omitted. 

It  can  be  omitted!  For  rugged  Weston  Sensitrol  Relays  operate 
reliably  on  input  signals  as  slight  as  I  millivolt  or  V2  micro¬ 
ampere,  handle  substantial  wattage  at  110  volts!  They  require 
no  power  for  excitation. 

Engineering  assistance  is  freely  offered  to  help  you  adapt  these 
Sensitrol  Relays  to  present  products,  or  any  new  problems  you 
may  have  in  mind.  Simply  consult  your  nearest  Weston  Repre¬ 
sentative,  or  write  Weston  Electrical  Instrument  Corporation, 
595  Frelinghuysen  Avenue,  Newark  5,  New  Jersey  .  .  .  manu¬ 
facturers  of  Weston  and  TAGIiabue  instruments. 


So  lonsitivo  that  they  oporato  di- 
ract  on  tho  output  of  a  photo-aloc- 
trk  coll  or  thormocoupio,  Sensitrol 
relays  enable  the  instrument  engi¬ 
neer  to  dispense  with  amplifiers, 
vacuum  tubes  and  auxiliary  power 
supplies.  Single  or  double  con¬ 
tacts,  fixed  or  adjustable,  manual 
or  solenoid  reset.  Be  sure  you  hove 
a  copy  of  Bulletin  B-25-B,  which 
gives  detailed  data  on  Sensitrol 
and  other  Weston  relays. 
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(continued) 
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STANDARD 
—  lamp 


FIG.  1 — Optical  commutotor  lor  tempera* 
ture  control 


slotted  disk.  The  slots  in  the  sta¬ 
tionary  plate  are  aligned  with  those 
of  the  disk.  The  lamp  is  behind 
one  .stationary  slot  and  the  work 
is  behind  the  other.  As  a  di.sk  slot 
.scans  across  the  two  stationary 
slots,  a  wave  shape  of  the  incident 
light  on  the  photocell  is  produced. 

A  separate  lamp,  in  addition  to 
the  standard  lamp,  radiates  through 
another  portion  of  the  rotating  disk 
into  a  .second  photocell.  A  reference 
wave  is  produced  by  this  lamp  to 
perform  switching  functions  in  the 
electrical  circuit.  The  reference 
wave  has  a  fre<juency  of  600  cps 
with  the  disk  rotating  at  1,800  rpm. 

Figure  2  shows  a  block  diagram 
of  the  temperature-control  .sy.stem. 
The  preamplifiers  are  located  in  the 
viewing  unit.  The  control  and  am¬ 
plifier  unit  also  contains  the  circuits 
for  the  delay  feature  which  dis¬ 
connects  the  power  when  the  braze 
is  completed. 

The  phase-sensitive  rectifier  is 
I  an  important  part  of  the  system. 
It  is  fed  by  a  temperature-com¬ 
parison  signal  and  the  phase-refer¬ 
ence  signal  from  the  respective 
preamplifiers.  The  phase-sensitive 
rectifier  rectifies  the.se  two  signals 
and  develops  a  d-c  output  voltage 
proportional  to  the  magnitude  and 
phase  sense  of  the  temperature  com- 


transmission  lines 


Andrew  Type  551  coaxial  transmission  lines  feature 
insulators  of  teflon*— the  remarkable  dielectric 
which  has  high  voltage  breakdown  and  extremely 
low  power  loss.  These  154'  diameter,  51.5  ohm 
lines  are  ideal  for  microwave  applications. 

ATTENUATION  LESS  THAN  1  DB  PER  100  FT  AT  2000  MCS 
In  addition  to  the  excellent  low  loss  factor  of 
TEFLON*,  Andrew  compensates  by  undercutting  the  inner 
conductor  thus  minimizing  impedance  discontinuities. 

The  result  is  a  line  having  the  high  efficiency  and 
low  VSWR  required  for  microwave  applications. 

A  complete  line  of  accessories  is  available.  Write 
For  Further  Information. 

*  TRADE-MARK  FOR  DU  PONT  TETRAFLUOROETHYLENE  RESIN 


PHASE - 
PEFEREMCE 
PHOTOTUBE 


PHASE- 

SENSITIVE 

PECTIFIER 


temperature 

COMPARISON 

Phototube 


■/indiew 

^  CORPORATION 


solder- 

melt 

detector 


0-C  AMP 
AND 

equalizer 


delay 

CIRCUIT 


^  CORPORATION 

363  EAST  75TH  STREET,  CHICAGO  19 

ANTENNA  SPECIALISTS 


FIELD 

POWER 

SUPPLY 


40-KW 

gcneratcx 


WORK 

COIL 


TRANSMISSION  LINES  FOR  AM-FM-TV-MICROWAVE  •  ANTENNAS  •  DIRECTIONAL 
ANTENNA  EQUIPMENT  •  ANTENNA  TUNING  UNITS  •  TOWER  LIGHTING  EQUIPMENT 


FIG.  2 — Block  dloqram  of  temperaturo* 
control  Byitom 
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Soldered  connections  are  reduced  by  25% 
to  80%,  assemblies  are  lighter  and  more 
compact,  your  production  time  is  reduced 
and  better  products  are  made  when 
Stupakoff  Printed  Circuits  are  used. 
These  sturdy,  compact,  accurately  pro¬ 
duced  units  combine  resistors  and 
capacitors  of  precision  values,  in  circuits 
designed  in  accordance  with  the  require¬ 
ments  of  individual  applications.  One 
Stupakoff  Printed  Circuit  will  replace 


many  individual  comix>nents,  with  con¬ 
sequent  simplification  of  the  assembly  and 
reduced  costs. 


Contains  complete  speci¬ 
fications  of  a  number  of 
typical  standard  circuits 
and  detailed  information  on 
the  design  and  construction 
of  Stupakoff  Printed  Cir¬ 
cuits.  Ask  for  Bulletin  1151. 


STUPAKOFF  Products  for  Electrical  and  Electronic  Applications 


ASSiMBUtS — MstolKzsd  csfomic  induction 
coik  and  ihofti;  motollixod  platof  tar  flxod 
rigid  annmblim;  coromk  trimigor  condonuon. 


CnAMKS — Procmon-modo  coroniic  prodvcH 
tar  oioctricoi  and  aloctronta  appKcatiant,  al 
voltagm.  fraquondm  ond  tamparoturor. 


•IMSTOt  CilAMICB— UMd  tar  tamparolura 
indicating  or  iMawring  aguipnwnl,  for  infra- 
rod  Hglil  Mure#  and  for  hooling  olowonti. 
CompM#  wMi  lorminalt,  in  Dm  form  of  rodi, 
lub#^  dko,  bon,  ringi,  otc 


CnAMK  DMUCTINB— for  bypoM,  load- 
Ihrough,  blodting,  ttand-off  and  trinunor  oppK- 
cotiont.  Tomporolur#  compomoting  Coramic 
Dioloctrict  and  high  K  motoriob.  Tubot,  dhes 
and  ipocial  ihapot,  pioin  or  tHvorod. 


STUPAimt— WW  wMhttand  oxlroni#  Ihormat 
diodL  Moy  b#  mod#  to  hov#  xoro,  taw-poaMvo 
or  nogotiv#  oxpomivitiot.  Sotaiy  uood  at  too- 
porolurot  up  to  2400°  f. 

SIAU,  KOVAI-aiASB— Torminab,  lood-intj 
Stand-afft — tar  honooticolhf  Motng  and  XM- 
dtonicol  conxtruction  in  radio,  toloritlon,  otac- 
Ironic  and  olottrical  apporalux.  Singl#  or 
wublpta  tarminal  unlb.  In  a  wid#  vortoty  of 
fizo*  and  radngL 

KOVAI  IMTAl— Th#  Mool  cloy  for  tooling 
to  hard  gloM.  Utod  tar  otoUng  honoode  ottadi- 
monti.  Avoitoblo  a  rod,  wbo,  dioat,  felf— or 
at  cupi,  oyoiott  and  othor  thopot. 


STUPAKOFF  CERAMIC  &  MFC.  CO.,  Latrobe,  Pennsylvania 


Stupakojf 


Sair  sfKirv  and  ari^lil 
Speed  isseinhly 
lieduee  (lasts 

Minimize  issmnhly  errors 
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YOUR  COIL  CAN  BE  WOUND 
FASTER,  CHEAPER,  EASIER 

ON  A  GEO.  STEVENS  WINDER 


Ptjla\ki  Rood  at  Petei 
Chicago  30.  Mlinoi 


•  MORI  OUTRUT...IOWII  COSTS ...  Irom  Machinx  bought  in  1936  or*  iHII  oporoNng 
IXCIUSIVI  SPEED  FEATURE.  Voriobic  speed  doily  ol  Ml  copocity. 

motors  permit  speed  changes  without  chonging  e  IASIIST  TO  OPIRATI.  In  one  hour,  ony 
belts  or  pulleys.  Coil  design  permitting,  speeds  girl  cen  leom  to  run  a  Geo.  Stevens  Machine, 
os  high  os  7500  RPM  ore  not  uncommon  *  MORI  GIO.  STIVINS  coil  winding  equip- 

•  MUCH  FASTIR  CHANGING  OF  SIT-UPS.  «  m  use  thon  oil  other  mokes  combined. 


SOON  TO  U  ANNOUNCED 
NEW  rORROIOAl  WINDING  MACHINE 


*  LONG  LIFI.  Most  ol  the  original  Geo.  Stt 


WHO  WE  ARE: 

As  a  result  oi  our  recent  oifUation  sirith 
the  Westinghouse  Airbrake  Co.,  see 
are  entering  a  nesr  and  accelerated 
exporuion  program  directed  tosrcrrd  per¬ 
manent  grosrth  in  the  industrial  elec¬ 
tronics  field. 


MODEL  117.A 
Automatic  Heavy  Wire 
Bobbin  and  Trontformor 
Winder  (Screw  Food) 

—especially  suited  for  ss  inding 
/>foty  wire  in  liKhi,  perfectly 
uniform  layers  for  one  or  sev¬ 
eral  Bobbin  and  Transformer 
(^oils  for  regular  production, 
laboratory  or  experimental  use 
in  military  and  other  type*  of 
equipment  uhere  tpnee  is  ttm- 
iteJ.  Also  winds  single  layer 
close  or  space  wound  coils. 


WHAT  WE  OFFER: 

To  qualified,  compeleni  engineers,  we 
offer  truly  permanent  posiboim  ot  salar¬ 
ies  that  ro^  among  the  highest  in  the 
industry.  Additional  compermation  is 
paid  for  the  extended  work  week. 


WHERE  WE  ARE: 

We  are  located  just  outside  Washing¬ 
ton.  D.  C. — away  irom  the  hustle  and 
bustle,  yet  close  enough  for  you  to 
enjoy  all  the  advantages  the  nation's 
Capitol  offers.  Suburban  housing  in 
northern  Virginia  is  crvollable  only  a 
few  minutes  away  from  where  we  are 
located. 


MODEL  120-A 

Universo/  Awlomatic  Winder 


—  winds  self-supporting, 
lattice  wound  universal  coils. 
More  than  2  universal  coils 
may  be  wound  simultaneously. 
Also  winds  R.F.  t^hokes, 
single  or  Pi-wound 


HERE’S  ALL  YOU  DO: 

If  you  have  experience  in  any  oi  the 
fields  listed  below,  you  owe  it  to  your¬ 
self  to  investigerte  career  opportunities 
here.  Oi  course,  all  repliee  will  be 
strictly  confidential. 


MODEL  112 

Bobbin  Winder 

— winds  all  types  of  random 
wound  Bobbin  Coils:  Solenoids; 
Repeater  Coils. 


•  Computm 

•  Radar  Beacons 

•  Telemetering 

•  Sub-Mlniaturiiation 

•  Microwave  Receivers 

•  Microwave  Transmitters 

•  Millimicrosecond 

Pulse  Circuits 

•  Research  in 

Underwater 
Sound  Systems 


NEW  GEO.  STEVENS  CATALOG 


452-A  Swann  Ave.,  Alexandria,  Va. 


A 

iif 

t— 1  ^ 

Commi44ucaii04t  Q4AC44Ua  AhA  Netwonl^A. 


REED  TRANSFORMER  CO..  INC. 

17221  WEIRFIELD  ST.,  (RIDGEWOOD)  RROOKLYN  27,  N.  Y. 


A 


N*.  IllOA  iMCfWMKtM 
MtKtMtea  IrMfa 


N*.  1 140 
tMacfor 


No.  lOM  Vocooi 
Toko  VohtnoHr 


MofolMMMtor 


No.  1030  LowPfo^ooocf 
"qr  lo^kotor 


Comporkon  lri«90 


Up  to  75  KC 
Up  to  200  KC 
Up  to  200  KC 
Up  to  15  KC 
Up  to  15  KC 
Up  to  75  KC 
Up  to  75  KC 
Up  to  M  KC 
Up  to  «0  KC 
Up  to  50  KC 
Up  to  15  KC 
Up  to  15  KC 
Up  to  75  KC 


FREED  TYFE 


Tl-I 

TI-2 

TI-3 

TI.3A 

TM 

TI-5 

TI-5 

TI-7 

Tl-t 

TI-» 

TMO 

TM1 

TI-12 

TM3 


ELECTRONS  AT  WORK 


(conlintied) 


parison  .sitrnal.  The  output  voltage 
has  one  polarity  if  the  braze 
requires  more  power.  To  reduce 
the  heating  power,  the  polarity  is 
reversed.  Magnitude  of  the  voltage 
is  proportional  to  the  temperature 
unbalance  between  the  work  and 
the  standard  lamp. 

The  signal  is  next  passed  through 
an  amplifier  who.se  gain  com¬ 
pensates  for  the  effect  of  the  in¬ 
ductance  of  the  40-kw  generator 
field.  The  power  delivered  to  the 
braze  tends  to  lag  the  application 
of  voltage  to  the  generator  field 
because  of  this  inductance. 

The  material  in  this  article  was 
abstracted  from  an  article  in  the 
Bell  System  Technical  Journal  for 
September,  1951,  entitled  “Induc¬ 
tion  Heater  Control  System”  by  R. 
W.  Ketchledge. 


Multichannel  Remote 
Control  System 

By  H.  M.  Schweighofer  and 
A.  H.  WCLFSBEKG 
Engineering  Division 
Collins  R<idio  Company 
Cedar  Rapids^  loira 

In  the  Design  of  remotely  operated 
multichannel  tran.smitting  and 
receiving  equipment,  there  is  often 
a  need  for  a  device  capable  of  turn¬ 
ing  a  shaft  to  any  one  of  a  number 
of  angular  positions  by  remote  con¬ 
trol.  The  need  is  especially  evident 
in  the  design  of  vhf  and  uhf  aero¬ 
nautical  equipment  for  which  fre¬ 
quency  channels  have  been  set  up 
on  a  decimal  basis. 

A  relatively  simple  mechanical 
device  called  the  Autopositioner  has 
been  developed  and  successfully  em¬ 
ployed  in  a  number  of  radio  equip¬ 
ments  for  both  commercial  and 
military  application.  The  system 
also  shows  promise  in  certain  indus¬ 
trial  control  and  indicating  applica¬ 
tions. 

The  basic  elements  of  the  device, 
as  shown  in  Fig.  1,  are  a  motor  and 
its  gear  train,  a  torque-limiting 
clutch,  a  rotating  shaft  to  which  is 
fastened  a  notched  stop-wheel,  a 
pawl  which  engages  the  stop-wheel 
and  a  solenoid  which  actuates  the 
pawl  and  also  operates  a  pair  of 
electrical  contacts  which  control  the 
motor.  Associated  with  each  unit 
is  an  electrical  control  system  con¬ 
sisting  of  a  remotely  located  selec- 
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PROBLEM: 

How  to  braze  silver  contact  to  base  metal 
to  get  maximum  bond  area 

GENERAL  PLATE 

Provided  the  solution  with  a  special  solder 
and  soldering  technique 


'  ^ 


Soles  Potentials  ore  BIG  in  the 
I  NUCLEAR  ENERGY  FIELD 

■  Newspapers  carry  headlines  and  a  sprinkling  of  manufaaurers  have 

I  their  fingers  in  the  nuclear  pie.  That  is  the  sum  total  in  comparison 

I  to  the  vast  numbers  that  should  be  direaly  concerned,  that  have 

.  even  the  slightest  conception  of  the  vast  potentials  of  this  new 

I  industry. 

I  But  it  is  big  —  fantastically  big,  and  it's  about  time  manufacturers 

■  became  more  accurately  aware  of  their  potential  stake  in  this  new  and 

I  expanding  market.  So  here  are  some  figures  to  start  thinking  about. 

*  One  small  atomic  energy  laboratory,  and  there  are  hundreds  of  them, 

I  has  $201,624.00  worth  of  technical  equipment,  $207,91  ).00  worth  of 

I  “special  furniture".  The  1,10)  items  of  technical  equipment  range 

■  from  an  air  relief  bag  to  x-ray  equipment,  and  include  praaicalTy 

I  every  rypc  of  instrumentation.  Average  cost  per  technical  item  is 

I  $182.47.  Furniture  item  is  $1,083.00. 


I 

I 


Don't  forget  that  while  this  is  a  lot  of  equipment,  it's  all  in  one  small 
laboratory  and  that  total  industry  will  spend  7  billion  in  ')2.  That's 
quite  a  field  in  which  to  stake  a  claim. 

and  hare’s  how  to  sell  that  field. 

Admitted  that  the  industry  is  big,  but  how  does  one  go  about  selling 
it?  Who  are  the  manufaaurers  to  contaa  —  who  in  those  firms  are 
purchasing  influences,  and  how  does  one  get  their  produa  tried, 
proven  and  bought? 

Most  times  the  "right  man"  can't  be  seen  and  government  channels 
can  be  labyrinths  of  wasted  time.  But  these  men  must  be  seen 
and  sold. 

NUCLEONICS  is  the  magazine  those  men  look  for  and  read,  because 
it  is  the  only  one  that  serves  their  interest.  Its  nearly  7,000  subscribers 
are  in  every  focal  point  of  study,  test  and  purchase.  Produas  adver¬ 
tised  within  its  pages  are  imporrant  to  them  because  in  this  new 
science  industry  produas  new  or  established  are  carefully  Kanned 
for  application  as  nuclear  components  or  equipment. 

H  your  products  foil  within  any  of  tho  bosk  dossHkotions  that  foiiow . . . 


Air  Cloonort 

Cofomks 

Motors 

Ampllfiors 

Clifonoaioplit 

Ovofis 

Aiwlyion 

Conf  Inori 

Hiaspbors 

■otancot 

Conftoh 

PtosHcs 

Sooringt 

Oolactart 

towor  Sopplios 

•ollows 

Elaciron  Tubas 

^yrowotars 

Slowan 

Gofos 

Rosislors 

IrMfot 

Oanafotors 

ShioMlna 

toifiort 

0-M  Appw tws 

Tasi  Choiiihats 

■othlng* 

Insulolafs 

a  Taslors 

Comoroi 

lonlMHati  Chombari 

Too 

Cappcilort 

Matub 

Tlwars 

Coifcoyt 

Mbart 

Tromfonoars 

ConiTifufas 

to  momlion  only  a  faw 

X-Roy 

7^  you  ccm  soil  It  most  offoctivoly  In  tho 
nucloor  Hold  through... 


I  for  further  mformotion  -  on  tho 
■  (copo  of  tho  nucfoor  morlcof,  con- 
*  $vH  on/  NUCieONICS  roproton- 
I  tatiro  for  additional  data.  Com- 
g  ploto  data  on  tho  now  onlargod 
NUCIEONICS  it  also  ovoilablo 
m  from  him  or  wrifo  dirott  to  our 
®  Now  York  offko. 


NUCLEONICS 

a,  A  McCrav^-Hill  ^ 
Publication 

330  W  42nd  St  ,  N  Y  3G,  N.  Y. 


WESGO 

'/PROOf 

CERAMIC 

SHAPES 

FOR 

Furnace  Brazing 


WESTERN  GOLD  & 
PLATINUM  WORKS 

589  8ryont  Street  •  Son  Francisco.  Co.*f. 
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toboroiDiv  dtmonttrotiofl  ihows  30  omp*r«i  cOAHAvowdy  fWing  fhfouQk  30  iwppf  Mplwnwin  CtfCvH  Irpokpr  htU  ow«f  l^ot  plaK. 


the  one  circuit  breaker  principie 

...THAT  IGNORES  ^  g  AT  ^ 


The  FUILY  MAGNiTIC  Principle 
One  magnetic  ceil  U  Hie  enHre  octuetien  ef 
HCINEMANN  Circuit  Breokert.  Thermal  warp  ele* 
mentf  are  eliminated.  On  thert  circult«»  the  cell 
inttanHy  trips  the  breaker.  On  small  everleodSr  • 
time  delay  is  introduced  while  the  movable  cere 
is  drawn  toward  the  pole  piece,  Increasing  the 
magnetic  flux.  Moreover,  the  time  delay  Is  proper- 
tiened  to  the  everfead  . .  •  being  shorter  for  Iwge 
overloads  .  •  •  and  longer  for  small  ones. 


HEAT  . . .  the  downfall  of  most  circuit  protection  equipment ... 
will  not  alter  the  performance  of  Heinemann  Circuit  Breakers.  ' 
You  never  need  to  use  false  ratings  to  compensate  for  operating  ' 
temperatures  or  room  temperature.  With  Heinemann,  current  is  , 
the  only  consideration  . .  .  and  current  (not  heat)  tripe  the  breaker,  j 
There  is  never  nuisance  tripping,  yet  Heinemann  provides  the 
fastest  circuit  interruption  available  for  short  circuits  and  propor> 
tinned  response  for  overloads. 

Performance  and  dependability  to  this  extent  explains  why 
most  equipment  manufacturers  use  Heinemann  Circuit  Breakers 
in  their  products. 

Send  for  complete  literature.  HEINEMANN  ELECTRIC 
COMPANY,  97  Plum  Street,  Trenton  2,  N.  J.  | 

don’t  use  heat...  VSE  POWER 


HBINiMANM  C^euH  Braoktri . .  Om,  hve  ood  fhfta  pof*  •  •  10  mtfllampc  H  100  ompifui 
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HMUBLt 'NHH 

COMPONtNlS  10  Mtn 

io:#i 


1 4-bond  Telemottring 


•<tiving  Station. 


onfigurotiont  con 


rovido  for  rocoption 


f  fowor  ivbcorrier 


p  to  27  channels 


Write  for  complete 
information 


^endi^^aeifi^ 

FM/FM  TELEMETERING 


RECEIVING  STATIONS 


Advanced  engineering  features  in  this  new  equipment  com¬ 
bine  to  produce  the  highest  degree  of  reliability,  accuracy 
and  ease  of  operation  in  the  reception  and  recording  of 
telemetering  signals. 

The  stations  receive  frequency-modulated  radio  signals 
employing  continuous  or  commutated  subcarriers.  Any  of 
the  18  standard  subcarrier  oscillator  bands  are  available  and 
a  maximum  of  14  continuous  subcarriers  can  be  received 
and  recorded  simultaneously  by  means  of  standard  plug-in 
assemblies.  Up  to  27  signal  channels  can  be  separated  from 
commutated  subcarriers  with  each  signal  being  recorded  as 
a  continuous  trace.  Reliability  is  assured  by  circuits  which 
maintain  synchronization  even  in  the  presence  of  noise  or 
failure  of  an  individual  telemetering  channel. 

The  equipment  is  designed  to  provide  long  life  under  con¬ 
tinuous  operation.  Special  attention  has  been  given  to  ease 
of  operatioh  and  service  in  the  field. 


'~Pacifie  Division 

A\fiofion  Corporation 


FIS.  1 — Functional  diagram  of  tho  lyt- 
tom 


tor  switch  and  a  “seeking”  switch 
operated  by  the  rotating  shaft. 

The  control  system  is  designed  so 
that  whenever  the  .selector  switch 
and  seeking  switch  are  not  set  to 
the  same  electrical  position,  the 
solenoid  is  energized,  causing  the 
unit  to  operate  and  drive  its  shaft 
to  the  proper  position  to  restore 
the  symmetry  of  the  circuit. 

The  system  illustrated  in  Fig.  1 
is  of  the  simple  “open-seeking”  type 
in  w’hich  one  control  wire  is 
required  for  each  controlled  posi¬ 
tion.  The  remote  selector  switch 
grounds  one  control  wire,  closing 
the  solenoid  circuit,  until  the  seek¬ 
ing  switch  is  driven  to  the  proper 
position  to  open  the  circuit.  The 
solenoid  then  permits  the  pawl  to 
drop  into  the  selected  stop-wheel 
notch  and  accurately  position  the 
shaft. 

To  reduce  the  number  of  control 
wires  to  a  practical  minimum  and 
still  retain  the  advantages  of  posi¬ 
tive  control,  a  special  system  to  be 
de.scribed  later  has  been  developed 
which  uses  the  control  wires  in 
binary  combinations. 

Because  of  the  use  of  a  wedge- 
shaped  pawl  to  engage  the  stop- 
wheel  notches,  the  accuracy  with 
I  which  the  unit  can  be  made  to 
]  repeat  a  position  can  be  held  to 
better  than  0.05  deg  rotation. 

I  To  absorb  the  kinetic  energy  of 
I  the  motor  when  the  pawl  stops  the 
j  positioned  .shaft  and  to  permit  the 
I  operation  of  two  or  more  auto- 
I  positioner  units  from  a  common 
j  drive  motor,  each  unit  is  provided 
I  with  a  clutch  of  the  de-energizing 
!  type.* 

j  To  provide  a  positive  method  of 
'  controlling  the  units  using  a  mini¬ 
mum  number  of  control  wires,  a 
'  special  binary  control  system  has 
I  been  developed.  This  system  can 
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CLEVEUTE'  and  COSMALITE' 
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A  GRADE  FOR  EVERY  NEED! 

Available  in  diameters,  wall  thicknesses  and  lengths 
to  meet  regular  or  special  adaptations. 

CLEVELITE 


Grod*  E . ImproYcd  post  curt  fabricatiou  oud  stopliag. 

Grodt  EX . Special  grade  for  TV  deftectioR  yoke  sleert. 

Gradt  EE . Improved  general  purpose. 

Grade  EEX  _ Superior  electrical  and  moisture  obsorption  prop¬ 

erties. 

Grade  EEE  . Critical  electrical  and  high  voltage  appIkatiMS. 

Grade  XAX  _ Special  grade  (or  government  phenolic  specifica¬ 

tions. 

COSMALITE 

Grade  SP  . Pott  cure  fobricotion  and  stapling. 

Grade  SS  . General  purpose. 

Grade  SSP  . General  purpose  —  punching  grade. 

Grade  SLF . Thin  well  tubing  —  high  dielectric  and  com¬ 

pression  strength. 


"^CLEYELAHD  C0HTAIMER4 

•aOI  BAKBIRTON  AVI.  CIIVIIANB  1,  OHIO 

rmrTt»i<etAiisorricit«»Wrn..ii»,eni..OiiiMi,oii.inoe<...s.mnv.i.i.iw.ieHs  j 
neoAsivi  oivitiow  m  ainiiiie  om»  [ 

k  CAWAemtKur.  . . .  {■ 


new  voen  *esA  er.MuetAv.  MecwTiM  ««,iAnoeAHee.  M.1  L 
mtm  iwomre  e  s  ritnumw  t  co.  *i  u  saus  in.  wbt  HAerroio.  conn.  ^ 
CMCAOOAMA  riAtTKnmmetAmtmNiAvsHs«oooAvi.cHKAaop 


LAMINATED  PHENOLIC  TUBING 


.  .  .  meets  the  most  exacting  requirements  of  the  elec¬ 
tronic  and  electrical  industries! 


Whether  to  insulate  the  live  electrical  parts  of  a  recti¬ 
fier,  a  high  voltage  transformer,  or  any  one  of  countless 
other  applications  .  .  .  satisfaction  is  ensured. 


For  wherever  physical  strength,  low  moisture  absorp¬ 
tion,  high  dielectric  strength,  low  loss  and  good  machine- 
ability  are  of  prime  importance  . . .  the  combined  electrical 
and  physical  properties  of  CLEVELITE  and  COSMALITE 
are  essential. 


DEPENDABLE  •  ECONOMICAL  •  LONG  LASTING 
Why  pay  more?  ...  for  the  best  call  CLEVELAND 

•  ■«.  D.  a  PM.  OC.L 


See  our  exhibit  #207  at 
The  Radio  Engineering  Show 
in  New  York  City,  March  3-6 


TEFLON  MAGNET  WIRE 

FOR  HIGHEST  TEMPERATURE  APPLICATIONS 

We  invite  inquiries  where  requirements  call  for: 

small  KPA€  E  FAl'TOII 

hi<;hekt  abha»i»a  iiekiktaac  e 

FLEAIBILITV  AAB  ABHEBE.X  E 

biele«:tbi4'  ktbeai;th 

BEKIKTAA'€'E  TO  €  HE.MIt  ALK 

capable  of  withstanding  temperatures  of  250  centigrade. 

WARREN  WIRE  COMPANY 

POWNAL  VERMONT 

Producers  of  Nylon,  Plain  Enamel,  and  Served  Magnet  Wire 
Tinned  and  Bare  Copper  Wire. 


^  a  COMPLETE 
TYPE  TESTING 
LABORATORY 

ifratH  ONE 


GENERAL  CONTROL  COMPANY  .  .  .  OFFERS  A 

complete  line  of  Lever  Switches 


M  C  S  A  nru\  lighl-wriRht,  miniature  switch 
for  instruments  and  communication  systems. 
Positive  IcK'k  or  non-lock  lever  operation^ 
various  contact  forms.  Rating:  1  ampere. 

iMCT-l  Small  size,  telephone-type  switch 
for  control  of  multiple  circuits.  Single-hole 
mounting  simplifies  layout  and  fabrication  of 
switchboard  panels.  Rating:  t  ampere. 

MCT-4  Similar  to  MCrf-l  but  v^iih  two 
sets  of  four  standard  mounting  holes.  Static 
shield  between  contact  assemblies  for  low- 
capacity  circuits.  Rating:  1  ampere. 

MCT-4 

M  C  M  Utilizes  a  stainless  steel  detent  and  a 
ball  for  sm<K)th,  positive  lever  action.  VVater- 
priK)f  lever,  rotary,  and  angle  actuators 
A  available.  All  parts  non-iorrosivc.  5  amps. 

I  M  C  L  A  heavy-duty  sw  itch  for  severe,  con- 

JL  Slant  use  in  electrical  controls.  Low-friction 

.  as.sembly,  rugged  cam,  insure  smooth  leaver 

action  for  complex  buildups.  10  amps. 

Hjflk  M  C  F  V  ersatile  switch;  single  hole  mounting; 

J  on^  neutral  and  four  switch  positions.  Lock 

I  or  non-lot  k  throw  available^  with  any  contact 

combination.  Rating:  S  amps. 

(All  Ratings  125  volts  a-c,  n.i.) 

Wrftt  for  DATA  SHEET  E-100  tedoyl 

SPECIAL  SWITCHES  Our  Kngineering  Department  will  \)c  glad 
to  supply  infoimation  on  ifKnal  Lever  Switches,  and  the  use  of 
various  contact  arrangements  for  other  than  manual  actuation. 


GENERAL  CONTROL  COMPANY 

1200  SOLDIERS  FIELD  ROAD  (i...bi..h.d  ivao  BOSTON  34,  MASS. 


In  addition  to  o  complete  range  of 
standard  models.  Bowser  con  pro¬ 
vide  special  equipment,  with  special 
accessories  if  necessary,  to  meet 
individual  requirements  of  tempera¬ 
ture,  humidity,  altitude,  sand  and 
dust  etc.  Bowser's  Engineering  staff 
invites  you  to  take  advantage  of 
their  long  continuous  experience,  the 
most  versatile  in  the  field. 

ftOWSIR  TECH.  tEFKIO.,  TcrryvUk.  Cmw. 
SmiW  Boformoftn  ••  f*tl  cfcacEW; 

O  High  Tiwpf  otuf  Q  Fwngut  RMittorvc* 
Q  Low  Tompofotwro  Q  Rain  ond  Sonthino 
□  Tompofotvf  Shock  Q  Sond  and  Do»t 

Q  Humidity  Q  Immortion 

Q  Altitwdo  G  Explotion  Proof  ^ 

Q  Wolk-ln  Room*  O  Vapor  Tight 

Q  Spociol  Enginooring 


Bowser  is  the  only  manufacturer 
today  who  can  provide  a  COM¬ 
PLETE  line  of  type  testing  equipment, 
custom  engineered  to  individual 
requirements.  Bowser  environmental 
simulation  units  meet  oil  MIL,  JAN, 
USAF,  AN  and  other  Government 
specifications  for  testing  equipment. 


I..  — .Po*-,,.— -  — 

r:tv 

BOWSER 

TECHNICAL  REFRIGERATION 

O/VfSfON  BOwSfR  fNC 
TlRBYVIllt  •  CONN 


i 
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from  Fastener  Failure 


Communirations  eciiiipment  (i>r  mobile 
tartiral  unit.s  niu^t  lie  sturdy  enoufch 
to  follow  the  front  lines  cross-country 
and  alonp  battle-pitted  roads.  This 
AN/(;HC-3  radio  equipment,  installed 
in  all  types  of  combat  vehicles,  must  be 
ready  to  provide  communications  liai¬ 
son  between  advancing  units.  And  it 
must  lie  ready  twenty-four  hours  a  day. 
despite  the  roughest  operating  condi¬ 
tions.  For  vital  equipment  of  this  type 
there  is  a  growing  recognition  of  the 
need  for  self-locking  fasteners  to  pro¬ 
tect  the  expensive  and  critical  compo¬ 
nent  parts  which  make  them  function. 

Helping  to  keep  this  equipment  oper¬ 
ating  by  holding  against  severe  and 
long-continued  vibration  are  many 
ESNA  machine  screw  hex  nuts  and 


clinch  nuts.  These  Elastic  Stop  Nuts— 
ifilh  funnus  proof  nylon  inserts  for  ex- 
linitid  reusrahilily— offer  the  advan¬ 
tages  of  secure  fastenings  and  at  the 
same  time  simplify  maintenance  and 
field  repairs. 

ESNA  HEX  NUTS  are  quickly  in¬ 
stalled  with  power  tiwils—  permit  accu¬ 
rate.  precise  adjustments,  lock  at  any 
position  along  the  bolt,  and  keep  fasten¬ 
ings  tight  until  delilierately  removed. 

ESNA  CLINCH  TYPE  NUTS  are 
available  in  various  shank  lengths  for 
swaging  on  different  gauges  of  sheet 
metal.  Permanently  clinched  into  place 
on  frame  members  or  to  sections  of  the 
chassis,  they  provide  permanent  and 
pre-jHisitioned  fasteners  for  assembling 
panels  or  mounting  component  parts. 


E^ai] 

EIASnC  Slop  NUTS 


DESIGN  HEADQUARTERS  FOR  V  I B R A T  I  0  N  •  P R 0 0 F  FASTENERS 
ELECTRONICS  — Fabrimry,  1952 


Red  Nylon  locking  inserts 

Reusable  over  100  times 

DESIGN  AHEAD  WITH  ESNA 

THE  FAMOUS  RED  ELASTIC 

COLLAR  IS  VISIBLE  EVIDENCE 
OF  LOCKING  SECURITY 

Thraodhtt  and  parmananily  alas- 

tic,  it  providat  Ihnsa  4  nuttlandinp 

iMtum; 

1.  RrotacH  against  nuts  loosaning 
du*  ta  VISRATION 

2.  Koaps  lacking  ttiroads 
CORROSION  FREE 

3.  fravtdas  far  occurat*  BOLT 
LOADING 

4.  SmIs  against  LIQUID  LEAKAGE 
alang  th*  bah  throads 

And  can  ba  wfod  again  and  again 


Specify  ESNA  hex  and  clinch  nuts 
with  the  neu)  red  nylon  insert  to  as¬ 
sure  adequate  locking  torque  through 
hundreds  of  on-off  applications. 

When  you  design  equipment  that 
needs  similar  fastening  security,  spec¬ 
ify  Elastic  Stop  Nuts.  F or  complete  di¬ 
mensional  and  installation  data  write 
to  Elastic  Stop  Nut  Corporation  of 
America,  Vauxhall  Road,  L'nion,  N.  J 


CONTROi.  CONTROL  SEEKING 
SVnTCMES  WIRES  SWITCHES 
I - vsH  s-2y - 1 
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«R**' 


sf 


T  CONCEIVID 


T  DEVELOPED 


T  PRODUCED 


Writ*  tor  coflipUl* 
•ngiiiMrjng  doto 
and  mvrmI. 


Model  1460-22  Double  Pole  Double  Throw 
coaxial  RF  switch  replaces  TWO  Single  Pole  Double 
Throw  Switches  and  provides  substantial  saving  in  weight 
and  flexibility  of  instmlation. 

coaxial  switches  are  specified  because  in 
addition  to  outstanding  performance  characteristics,  they 
incorporate  such  advanced  features  as  fi)  motor  operated 
instead  of  solenoid,  (2)  straight  end  connections  which 
eliminate  the  use  of  lossy  angle  connectors,  save  time 
and  space,  simple  and  easy  mounting. 

offers  a  complete  and  unsurpassed  line  of 
coaxial  RF  switches,  precision  built  for  the  most  critical 
applications  re(|uiring  efficient  performance  under  extreme 
temperature  and  shock  conditions.  They  meet  or  surpass 
the  most  exacting  specifications. 


^ODUCTSs  INC. 


IMS  or  MfCHANKAl  Jt  fUCTRONIC  AMCRAM  IQUirAUNT 


13210  NEORASKA  AVENUE,  tOS  ANGEUS  3S,  CAUfORNIA 


FIG.  2 — Functional  diagram  oi  Iho 
binary  control  systom 

be  understood  best  by  considering 
a  system  of  single-pole  double-throw 
switches  as  shown  in  Fig.  2.  Note 
that  when  the  switches  are  set  sym¬ 
metrically  (S-1  in  the  same  posi¬ 
tion  as  S-2,  etc.),  there  is  no  cur¬ 
rent  path  from  the  relay  coil  to 
ground  and  the  motor  will  remain 
unenergized.  If  any  one  of  the 
control  switches  is  set  to  a  position 
different  from  that  of  its  seeking 
switch,  a  path  to  ground  will  be 
created  and  the  motor  will  operate 
until  the  symmetry  of  the  .system 
is  restored. 

The  total  number  of  different 
combinations  in  a  system  such  as 
this  is  equal  to  2°  where  n  is  the 
number  of  control  wires  used.  In 
the  case  of  the  four- wire  system 
shown,  16  combinations  exist.  How¬ 
ever,  one  combination  is  not  usable 
in  this  application.  Consider  what 
will  happen  if  all  the  seeking 
switches  were  set  to  off.  Then  there 
can  be  no  closed  circuit  regardless 
of  how  the  control  switches  are  set. 
Hence  the  maximum  number  of 
usable  combinations  is  2*-l.  A 
three-wire  system  can  control  7 
positions,  four-wire  15  positions 
and  a  five-wire  31  positions. 

The  unit  is  adaptable  for  use 
with  a  number  of  different  control 
systems. 


(1)  R.  W.  May  and  N.  H.  Hale.  Auto- 
inatlo  PoAitfoninir  Control  Mechanlums, 
Electronic  /nilustrieg,  Jan.  1946. 


R-F  Rewarming 

The  Department  of  Surgery,  Uni¬ 
versity  of  Toronto,  has  been  con¬ 
ducting  experiments  on  r-f  rewarm¬ 
ing  techniques.  During  the  past 
year,  results  from  tests  conducted 
with  animals  indicate  that  the  same 
procedure  might  be  applied  to  the 
resuscitation  of  humans  with  low- 


Afem’S  FIASH  M,  FKmUMDOM 


ALUMINUM  SOLDERING  REVOLUTIONISED 

by  world’s  first  commercial 

soldering 


IS  the  soldering  of  aluminum  one  of  your  produc¬ 
tion  difficulties?  Then  here’s  the  biggest — and  best — news 
for  you  in  years.  The  industrial  problem  of  soldering 
aluminum  and  other  metals  that  form  refraaory  oxides  has 
at  last  been  overcome  in  a  practical,  com¬ 
mercial  form  by  the  use  of  ultrasonics. 

The  new  soldering  equipment  devel¬ 
oped  in  the  Mullard  Research  Laboratories 
destroys  oxide  film  by  ultrasonic  cavitation 
and  provides  a  “  clean  ”  metallic  surface. 

The  equipment  comprises  a  small 
electronic  amplifier,  for  supplying  the 
ultrasonic  power,  and  a  soldering  gtm. 

Two  controls,  a  mains  switch  on  the 
amplifier  and  a  trigger  on  the  gun,  make 
the  operation  simple. 

No flux  is  needed  and  standard  soft  solders 
can  be  used.  Unskilled  workers  can  operate, 
the  equipment  with  absolute  ease  and 


safety.  And,  since  the  ultrasonic  I  1  ^ 

frequency  employed  is  inaudible  to  '  \ 

the  human  ear,  there  is  no  discomfort  to  the  operator. 
Here  is  the  practical  solution  to  the  tinning  of  aluminu^l 

Iand  its  alloys.  The  following  aic 
some  of  the  companies  who  have  beeb 
supplied  with  the  equipment : 

Westinghouse  Electric  Corp. 

North  American  Aviation  Inc. 
Syhania  Electric  Products  Inc.  I 
Bell  Telephone  Laboratories  Inc.  , 
Boeing  Airplane  Compos^ 
Hamilton  Watch  Compare  , 

Isn’t  there  a  soldering  problem  it  c^ 
settle  for  your  company,  too  ? 

Deliveries  can  now  be  made  ii^ 
mediately  from  stock. 

Mail  the  coupon  below  for  more  details. 


The  Mullard  Ultrasonic  Soldermg 
Gun  and  AmNifier.  The  unit  oper¬ 
ates  from  A.C.  maim  and  is  robustly 
made  to  suit  aorhshop  conditiom. 


Mullard 


Mullard 


Pfaoft  atnd  full  informotiwi  9f  tha  Multord  UHraaentc  So/dthnf  Eduipmant  ta 


ELfiCTKONlC  TUBSS  •  RADIO  TELEVISION  •  X>RAY  TUBBS  •  LAMPS 
SCIENTIFIC  INSTRUMENTS  COMMUNICATIONS  EQUIPMENT  •  MAGNETIC 
MATERIALS  ULTRASONIC  GENERATORS 


Mulbrd  Ovcncat  Ltd.,  Electronic  Equipment  Division,  Century  Haute, 
Shaftesbury  Avenue,  London,  W.C.2,  England. 
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The  THYRATRON'Control  allows  PROPORTIONAL  regulation  of 
output  power  to  electrically  heated  furnaces.  Instead  of  turning 
current  on-and-off,  or  adjusting  the  time  of  application  of  full 
power,  the  power  level  is  continually  monitored  in  accordance 
with  the  furnace  demand.  In  this  way  the  number  of  expansions 
and  contractions  of  the  heated  elements  is  greatly  reduced,  in¬ 
creasing  heater  element  life.  The  controller  operates  proportion¬ 
ally  from  a  resistance  thermometer,  and  thus  insures  maximum 
sensitivity  of  control. 

SPECIFICATIONS: 

Resistance  Thermometer  Actuated 
Controls  up  to  7Va  amperes  @  220V 
Standard  Ranges:  — 55  to  200°C;  0-1000°F;  0-1000°C 
Controls  to  0.1  °C  (0.01  °C  or  better  with  improved  furnaces) 


University  Road 


Cambridge 


Massachusetts 


Every  facet  of  the  vast  plastics 
industry  will.be  concentrated  in  Phila¬ 
delphia's  Convention  Hall.  You  will  see 
what's  new  in  research,  raw  materials, 
machinery,  and  production  techniques. 
If  there's  an  answer  to  your  problem  in 
the  plastics  industry,  you'll  6nd  it  at  the 
Exposition.  Thii  exposition  is  not  open 
to  the  public.  Requests  for  admission 
tickets  should  be  written  on  your  com- 
peny  letterhead  directed  to  THE  SOCI¬ 
ETY  OF  THE  PLASTICS  INDUSTRY, 
Inc.,  67  W.  44th  Street,  New  York  18, 
N.Y. 


There's  a  big  foctor  showing  up  in  the  tope  recording 
world  .  . .  it's  the  trogeoy  of  nigh  Moinrenonce  Costs. 
Mony  radio  stations  ore  confronted  with  the  doily 
rituol  of  recorder  checking  ond  odjusting.  Added  to 
Ihe  time  cost  of  such  inspections  is  the  cost  of  fre* 
C|uent  ports  replocements  and  loss  of  progrom  time, 
tn  controst,  Ampex  users  find  their  equipment  will 
Dperote  continuously  eighteen  hours  o  doy  with  but 
Infrequent  inspection.  Upkeep  ond  replacements  ore 
elmost  nil;  heods  hove  remorkobly  long  life.  Ampex 
^performonce  is  constont  over  long  periods  of  contin* 
Mous  operotion.  long  life  with  low  maintenance  is 
ossured  in  eoch  Ampex  recorder  by  high  monufoc- 
luring  stondords  and  complete  test  of  eoch  mochine 
before  shipment.  It  oil  odds  up  to  one  »v^b  foct— 
Ampex  quickly  pays  for  itself  out  of  savings  from 
lower  operating  costs  ond  added  dependobility. 


Complete  Specifications  on  Request 

Shown  is  the  timo  prevon  Model  300  Console. 
Throughout  the  field  of  profossionoi  ovdio 
recording  this  mochine  is  the  rocognitod 
loodor. 


AMPEX  ELECTRIC  CORP. 

Redwood  City,  California 
Dealers  in  Principal  Cities 
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TRANSFORMERS 


Makin9  Ktlle  ones  out  of  big  ones 


costs  alone  made  the  new  design  highly  profitable, 
because  it  was  no  longer  necessary  to  wire  tube  sockets. . 

Savings  like  this  are  available  to  you,  too.  If  size, 
weight,  performance,  or  quantity  production  have 
any  bearing  on  your  transformer  problem,  call  your 
Westinghouse  representative,  or  write  Westinghouse 
Electric  Corporation,  Specialty  Transformer  Depart¬ 
ment,  Sharon,  Pennsylvania.  M0610 


Many  a  design  problem  has  been  simplified  by  the 
Westinghouse  ability  to  reduce  transformer  size 
and  weight. 

Here,  for  example,  is  a  case  where  a  transformer 
was  required  to  work  in  a  voltage-doubler  circuit  at 
18,000  volts.  The  old  model  created  a  space  problem. 

First  step  in  redesigning,  Westinghouse  engineers 
applied  a  smaller,  lighter  Hipersil®  Core.  That, 
plus  improved  insulation,  made  it  possible  to  reduce 
coil  size  and  spacing.  Then  a  wet-proCess  porcelain 
cap,  with  integral  tube  sockets,  eliminated  the  need 
for  stand-off  insulators.  The  net  result  was  an  over-all 
reduction  of  in  both  size  and  weight  of  the 

completed  power  unit  .  .  .  with  a  great  big  bonus: 
The  saving  to  the  equipment  assembler  in  installation 
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SAVE  DRAFTING  TIME 

MEASURE  MACHINE  SCREWS 


By  dimensioning  and  naming  machine  screws  as 
indicated,  you  avoid  misunderstanding,  cut  down 
on  drawing  changes  and  save  time  in  purchasing. 


FUT  HEAD 


UNDERCUT 
FIAT  HEAD 


OVAl  HEAD 


ROUND  HEAD 


TRUSS 
(or  o«ee) 


RINDING  HEAD 


m. 


ZE\. 


FILLISTER  HEAD 


WASHER  HEAD 


COCK  SCREW 


r 

□ 

1 

i 

ri 

HEXAGON  HEAD 
(trimmed) 


HEXAGON  HEAD 
(upset) 


MACHINE  SCREWS  AND  SPECIAL  FASTENERS  ARE  OUR  BUSINESS 


THE  PROGRESSIVE 

MANUFACTURING  COMPANY 

so  NORWOOD  ST.,  TORRINGTON,  CONN. 


WRITE  FOR 
OUR  CATALOG 


ELECTRONS  AT  WORK  (coetmeed) 

ered  body  temperatures  brought 
about  by  exposure  to  cold  air  or 
immersion  in  cold  water. 

Preliminary  experiments  indi¬ 
cate  that  r-f  powers  of  200  to  300 
watts  may  be  necessary  for  ade¬ 
quate  human  rewarming  rates. 
Tests  so  far  have  employed  from 
125  to  150  watts.  Because  the  ther¬ 
mal-regulating  mechanism  of  the 
body  assists  in  a  return  to  normal 
body  temperature,  it  seems  likely 
that  the  higher  power  and  a  faster 
warming  rate  can  be  tolerated. 

This  information  was  abstrEu:ted 
from  the  Progress  Report  for  Jan- 
uary-March  1951  of  the  National 
Research  Council  of  Canada,  Radio 
and  Electrical  Engineering  Divi¬ 
sion. 


Ultrasonic  Tire  Testing 

•  By  John  H.  Jupe 

Middletex,  England 

An  instrument  which  embodies 
one  of  the  most  important  applica¬ 
tions  of  industrial  ultrasonics, 
namely  the  nondestructive  testing 
of  materials,  has  been  put  into 
operation  for  the  production  testing 
of  aircraft  and  motor  vehicle  tires 
of  all  kinds.  The  device  is  used  in 
the  aircraft  industry  to  determine 
whether  the  internal  structure  of 
aircraft  tires  has  been  damaged  by 
the  stresses  brought  about  in  land¬ 
ing. 

The  method  depends  on  the  fact 
that  any  internal  discontinuity  such 
as  imperfect  bonding  luetween  rub¬ 
ber  and  fabric,  will  necessarily  lead 
to  the  presence  of  an  air  film.  The 
air  film  will  necessarily  cause  100- 
percent  reflection  of  ultrasonic 
waves  which  reach  it.  Such  a  fault 
makes  it  inadvisable  to  renew  the 
I  treads. 

I  The  equipment  to  be  described  is 
used  on  a  production  basis  and  can 
I  detect  faults  which  have  an  area  of 
I  I  by  i  in.  or  more.  It  consists  of  an 
j  ultrasonic  generator,  amplifiers  and 
pneumatic  handling  equipment  for 
lowering  the  tires  into  an  adjacent 
tank  of  water.  * 

A  water  bath  is  used  because 
water  produces  a  good  transmission 
path  between  the  transmitter  and 
receiver  together  with  reasonable 
acoustic  matching  with  the  rubber. 
There  is  negligible  absorption  or 
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JOY  AXIVANE*  Fans  offer  yott 
advantages  in  elearonic  equipment 
cooling  which  have  been  thor* 
oughly  proved  in  service.  The  higher 
pressure-output  of  these  vaneaxial 
blowers  generally  permits  more 
compact  arrangement  of  the  equip¬ 
ment.  Additional  advantages  are:  J 
light  weight,  high  strength,  high  } 
shock  and  vibration  resistance,  and  i 
high  efficiency  in  low  or  high  pres-  i 
sure  service.  j 

For  minimum  weight,  JOY  elec-  j 
tronic  cooling  fans  are  made  of  I 
aluminum,  magnesium,  or  combi-  j 
nations  of  these  metals.  They  are  j 
designed  to  meet  all  present  Air 
Force  and  Naval  elearonic  speci¬ 
fications,  and  are  available  in  fan 
sizes  from  2"  I.D.  up.  Totally-en¬ 
closed  or  explosion-proof  motors 
can  be  furnished  where  required. 

•  If  you  have  a  problem  in  heat 
dissipation  from  elearonic  units, 
no  matter  what  the  service  condi¬ 
tions  may  be,  let  us  place  at  your 
disposal  JOY’S  experience  as  the 
world’s  largest  manufacturers  of 
vaneaxial-type  fans. 


Over  100  Years 


of  Engineering  Leadership 


JOY  MANUFACTURING  COMPANY 

GENERAL  OFFICES:  HENRY  W.  OLIVER  BUILDING  •  PITTSBURGH  22,  PA. 

IN  CANADA:  JOY  MANUFACTURING  COMPANY  CANADA  LIMITED,  GALT,  ONTARIO 
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NUMBERALL  STAMP  &  TOOL  CO 

HUCUiNOT  PARK  STATIN  ISLAND  I  1  N  T 


quiring  qvtck  m< 
lectivt  nymbqriiig. 
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with  direct  sight 
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os  a  principl*  of  9004  defigh' 


IBM  relies  on 

MICRO  Precision  Switches 

for  vital  functions  in  its 

Type  604  Electronic  Calculating  Punch  / 


Inspector  points  to  one  of  four  MICRO  prect 
sion  switches  chosen  by  IBM  engineers 
components  for  Electronic  Colculoting  Punch 


The  large  cobinet  is  the  olt-eiectronic 
unit;  the  smaller  is  the  electrical  card' 
reading  ond  punching  unit 


MICRO  Snap-Acfion  Switches  .  . . 
Honeywell  Mercury  Swifches 


L’NDREDS  of  International  Business 
Machines  Type  "604”  electronic 
calculators . , .  MOO  tube  electronic  digi¬ 
tal  computing  machines  . . .  are  help¬ 
ing  solve  some  of  the  most  difficult 
calculating  problems  in  science,  engi¬ 
neering,  business  and  government. 

Four  MICRO  precision  switches  were 
selected  by  IBM  engineers  to  perform 
imp<irtant  functions  in  this  highly  com¬ 
plex  machine  which  operates  at  the  rate 
of  50,000  pulses  per  second. 

These  MICRO  units  were  chosen  be¬ 
cause —  (a)  their  positive  switching  ac¬ 
tion  insures  good  electrical  connection 
in  either  position  instantaneously,  (b) 


hne  adjustment  minimizes  travel  nec¬ 
essary  to  male  or  break  circuit,  (c) 
ease  of  adaptability  to  the  application, 
(d)  low  cost,  (e)  long  life  and ‘depend¬ 
ability. 

This  use  of  MICRO  SWITCH  products 
by  IBM  engineers  is  typical  of  the  reli¬ 
ance  placed  on  these  precise,  accurate, 
snap-action  switches  for  applications 
which  demand  only  the  liest  in  all  com 
ponents.  MICRO  SWITCH  field  engi 
neers,  fully  experienced  in  the  require 
ments  of  electronic  controls,  are  avail 
able  to  show  YOU  how  MICRO  prod 
ucts  can  help  in  the  design  and  per 
formance  of  your  product.  Call  your 
nearest  MICRO  SWITCH  branch. 


MICRO  (Si:  SWITCH 


FREEPORT,  ILLINOIS 


aeCTRONICS  — February.  1952 


217 


ror  use  m  appliances,  such  as  radio  re¬ 
ceiving  equipment,  exposed  to  temperatures 
not  exceeding  105  C  (or  90  C  with  cotton  or 
rayon  braid). 

Sizes  16  to  26  AWG  inclusive,  any  desired 
color. 


Full  construction  and 
other  details  are  yours 
on  request. 


Manufacturers  of  Thermoplastic  Insulated  Wire,  Cables  and  Cord  Sets  to 
Commercial  and  Government  Specifications 


CORNER  OF  COMMERCIAL  ST.,  WORCESTER,  MASS. 


Ultraionic  tiro  iMtei  ihowinq  the  pnen- 
malic  loadinq  iquipmant  in  oporation 


used  with  up  to  six  receiving  crys¬ 
tals  spaced  around  the  outer  wall. 
Leads  are  taken  from  each  of  the 
crystals  to  separate  amplifiers.  Out¬ 
puts  from  the  amplifiers  are  used 
for  visual  indication  on  six  meters 
and  for  the  operation  of  six  alarm 
circuits. 

Frequency  of  the  ultrasonic  gen¬ 
erator  is  50  kc  and  the  power  output 
about  1  watt.  Absorption  of  ultra¬ 
sonic  energy  by  rubber  increases 
rapidly  with  frequency  and  there¬ 
fore  sets  a  practical  industrial 
upper  limit  of  about  500  kc.  By 
using  50  kc  instead  of  500  kc,  a 
wide  angle  of  radiation  is  produced 
and  a  single  transmitter  can  serve 
six  receiving  crystals. 

The  instrument  has  been  put  in 
operation  by  the  Dunlop  Rubber 
Co.,  Ltd.,  in  Britain  and  was  devel¬ 
oped  jointly  by  the  Dunlop  Research 
Center  and  the  General  Electric 
Company  of  England. 
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Delay  Lines  and  IVetworks 

The  James  Millen  Mfg.  Co.,  Inc.  has  heen 
producing  continuous  delay  lines  and  lump 
constant  delay  networks  since  the  origination 
of  the  demand  for  these  components  in  pulse 
formation  and  other  circuits  requiring  time 
delay.  The  most  modern  of  these  is  the  distrib¬ 
uted  constant  delay  line  designed  to  comply 
with  the  most  stringent  electrical  and  mechani¬ 
cal  requirements  for  military,  commercial  and 
laboratory  equipment 


-  lE: 

Millen  distributed  constant  line  is  available  as^  i: 
bulk  line  for  laboratory  use  and  in  either  flexible  W 
or  metallic  hermetically  sealed  units  adjusted;  T 

to  exact  time  delay  for  use  in  production^  1 

equipment  Lump  constant  delay  networks  may'  i 
be  preferred  for  some  specialized  applications'  = 
and  can  he  furnished  in  open  or  hermetically;  | 

sealed  construction.  The  above  illustrates  sev-t 
eral  typical  lines  of  both  types.  Our  engineera| 
are  available  to  assist  you  in  your  delay  linel 
problems.  ,  a 
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Saiaty-motch  holdan  coating  only  11  canta  aoch  hong  on  boiliontal  bora  ol  rocka 


Inexpensive  Match  Safes  Hold  Small  Parts  on  Benches 


Production  Techniques 
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STARTING  this  month,  techniques  for  ex¬ 
pediting  the  production  of  military  and 
commercial  electronic  equipment  and  com¬ 
ponents  will  be  presented  to  the  readers  of 
ELECTRONICS  in  this  entirely  new  full- 
length  department. 

Here,  production  and  methods  engineers 
will  see  how  problems  comparable  to  theirs 
are  solved  in  other  plants. 

The  index  at  the  left  shows  the  topics  cov¬ 
ered  in  this  first  issue,  storting  with  the  jigs 
and  fixtures  of  incoming  inspection  ond  going 
oil  the  way  down  assembly  lines  to  end  up 
with  the  tricks  of  final  packaging.  Coming 
issues  will  cover  still  other  techniques  oppli- 
cable  to  the  production  of  electronic  equip¬ 
ment  or  components,  showing  how  to  boost 
output,  simplify  on  operation,  improve  quality 
or  cut  costs. 

Contributions  are  welcomed,  and  will  be 
paid  for,  with  full  credit  to  the  outhor  ond 
his  company. 


SO  there  will  be  no  holes  in  the  sides 
of  the  safes. 

The  safes  are  easily  mounted  by 
bending  the  top  mounting  tab  over 
k"xi”  strap  iron  bars  on  racks  de¬ 
veloped  for  holding  them. 


Masks  for  Spray-Painting 

Short  lengths  of  spaghetti  and 
cardboard  tubing  make  ideal  re¬ 
usable  masks  for  protecting  ter¬ 
minals  of  hermetically  sealed  units 
during  spray-painting.  If  the  .spa¬ 
ghetti  sections  are  at  lea.st  twice 
the  terminal  height,  the  ends  can  be 
left  open  without  risk  of  getting 
paint  in.  With  larger-diameter 


Where  a  large  number  of  different 
kinds  of  small  parts  must  be  kept 
within  easy  reach  of  an  operator, 
metal  match  safes  proved  more 
effective  and  far  lower  in  cost  than 
any  other  holder  that  could  be  pur¬ 
chased  or  fabricated  for  the  pur¬ 
pose  at  DuMont’s  Television  Trans¬ 
mitter  Division  in  Clifton,  N.  J. 
The  No.  320  match  safe  made  by 
Continental  Can  Co.  was  obtained 
through  the  New  York  City  office 


of  the  firm  at  11  cents  each  on 
quantity  orders. 

These  safes  normally  come 
painted  in  white,  with  floral  decals 
and  with  side  cutouts  to  expose  the 
striking  sandpaper  area  of  the 
match  box.  Masking  tape  was  used 
to  cover  the  openings,  and  some 
were  spray-painted  a  uniform  color. 
If  a  sufficient  number  are  ordered 
at  one  time  the  manufacturer  indi¬ 
cates  willingness  to  modify  the  dies 


Re-uxabU  cardboard  and  upagbutti 
maxkf  protuct  torminali  oi  harmatically 
(oalod  compononts  during  iinal  uproy- 
polaling 


KESTER 

FLUX  ,  ~  7  '  CORE 

Solder 


Ovw  IMJM  tyfti 
iKltr  Rii-Cwt  StMtr 


Kester  Flux-Core  Solder 

UMIfOUM  In  Alloy 
umronm  in  FIux  Content 

Right  down  the  line,  spool  after  spool,  Kester  ”44”  Resin, 
"Resin-Five”  and  Plastic  Rosin-Core  Solders  offer  these  features  of 
uniformity  so  necessary  to  the  best  in  soldering. 

Alloy  . . .  just  the  right  amount  of  Tin  and  Lead,  complying  with  your 
specifications  every  time,  and  only  the  best  metals  used ! 

Flux  content . . .  not  a  single  inch  of  the  solder  is  without  uniform 

flux  distribution  . . .  and  remember,  only  Kester  can 

give  you  that  flexibility  in  core  size  or  flux 

content,  more  or  less  as  needed,  the 

exact  predetermined  amount.  Kester  is 

truly  an  engineered  Solder. 


K^tt^r  •!! 

Fr««  Technical  Mofiwol  —  writ*  for  yowr  copy  of 
''SOiDIR  ond  Soldormp  Tschoiqo*.** 


KESTER  SOLDER  COMPANY 

4204  Wrightwood  Avo.,  Chicago  39 
Nowork  5,  Now  Jortoy  *  ftrontford,  Canodo 


^  Keste^ 

^OLDE^ 
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pieces  of  cardboard  tubing  the  open 
end  must  be  covered  with  masking 
tape  or  plugged  with  a  cork  to  keep 
paint  out.  A  large  assortment  of 
these  tubular  masks  is  kept  on  hand 
for  immediate  use  at  DuMont’s 
Television  Transmitter  Division  in 
Clifton,  N.  J. 


How  to  Bend  Tubing 

Soft  copper  tubing  for  the  work 
coils  of  induction  heating  gener¬ 
ators  or  for  any  other  purpose  can 
be  bent  easily  without  deformation 
if  first  pushed  into  a  tight-fitting 
close-wound  steel  spring  having 
about  the  strength  of  a  screen-door 
spring,  according  to  Wallace  Barnes 
Co.,  spring  manufacturers  in  Bris¬ 
tol,  Conn. 


Plastic-Tubing  Puller 

To  SPEED  up  the  pulling  of  protec¬ 
tive  plastic  tubing  over  cables  com¬ 
prising  up  to  a  dozen  or  more  plain 
and  shielded  wires  used  in  inter¬ 
connecting  units  of  television  trans¬ 
mitters,  the  tubing  is  first  placed 
over  a  quarter-inch  iron  rod  about 
15  feet  long.  One  end  of  the  rod  is 
attached  to  the  wall.  At  the  other 
end  of  the  rod,  a  short  length  of 
braided  metal  sleeving  is  perma¬ 
nently  attached. 

The  end  of  the  sleeving  is  ex¬ 
panded  with  the  fingers,  the  cable 
wire  ends  inserted,  and  the  sleeving 
is  squeezed  until  it  grips  the  wires 
firmly  just  as  do  cable  grips.  A  few 
turns  of  electrical  Scotch  tape  over 
wires  and  sleeving  maintain  the 
grip  for  the  pulling  operation,  in 
which  the  plastic  tubing  is  pulled 
easily  over  the  wires.  The  new 
technique,  used  in  the  cable  harness 
department  at  DuMont’s  Tele¬ 
vision  Transmitter  Division  in  Clif¬ 
ton,  N.  J.,  is  many  times  faster  than 
the  former  method  of  pushing  the 
wires  laboriously  into  tubing. 


Dolly  bolding  21  roeord  ehongon  on  each  lido  la  ooiUy  roUod  from  loading  platform 
Into  trucks  for  dollvory  to  rocolTor  monulacturori.  oUminotlng  coat  of  cartons 


Dolly  Rack  Eliminates  Cartons  for  Shipping  Record  Changers 


and  reduces  risk  of  damage  en 
route. 

Changers  are  slid  into  grooves  in 
racks  on  each  side  of  the  cart,  and 
heavy  canvas  is  pulled  down  over 
sides  to  keep  them  in  and  keep  out 
dust.  The  only  packing  material 
needed  is  a  piece  of  corrugated  card¬ 
board  pushed  over  the  tone  arm  to 
keep  the  needle  in  the  air;  this  is 
later  needed  when  shipping  the 


Dolly-hounted  racks  each  holding 
56  record  changers  are  used  by 
General  Instrument  Corp.  for  truck¬ 
ing  changers  from  Elizabeth,  N.  J. 
to  Emerson’s  Jersey  City  plant  and 
to  other  locations  in  the  New  York 
metropolitan  area.  Technique  saves 
30  to  40-cent  cost  of  corrugated 
shipping  carton  normally  needed 
for  individual  changers,  saves  time 
of  packing  and  unpacking  cartons. 


L«it  to  right:  Wlrn  in  bond  ready  to  go  into  tubing:  oUctricol  Scotch  top*  tbot  holdi  wItM  Insldo  lUoTlng;  braidod  motal  ilooving 
Miring  as  grip  for  cable  wires;  wire  for  attaching  sleeving  permanently  to  iron  rod:  plastic  tubing  ready  to  be  pulled  over  wiree 
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NOW!  Full  use  of  VHF  radio 
by  owners  of  executive  aircraft 


Civilian  "non-carrier”  pilots  are  no  longer  con¬ 
fined  to  VHF  frequencies  of  122.1-122.9  megacycles 
for  air-to-ground  radio  communications.  By  amend¬ 
ment  of  its  Rules  and  Regulations  Governing  Aero¬ 
nautical  Sers’ices,  the  FCC  has  enabled  a//  ou  tiers 
of  aircraft  regardless  of  type  to  utilize  certain  fre¬ 
quencies  within  the  band  118.1-126.7  megacycles. 

Not  only  that!  Under  the  new  Controlled  Mate¬ 
rials  Plan  we  are  now  authorized  to  use  priority 
DO-J-6  to  get  materials  with  which  to  fill  orders 
from  corporation  plane  owners  for  Collins  17L 
transmitters. 

The  businessman  can  now  equip  himself  to  op¬ 
erate  in  the  same  way  under  instrument  conditions 
as  the  scheduled  airline. 

The  Collins  17L  transmitter  provides  transmit¬ 
ting  facilities  on  all  channels  reserved  for  aircraft 


communication  in  the  VHF  band.  Its  frequency 
range  is  118.0-135.9  megacycles,  and  all  of  the  180 
channels  assigned  in  this  range  are  easily  selectable 
over  a  simple  and  positive  remote  control  system. 
The  power  output  on  voice  is  conservatively  rated 
at  eight  watts.  With  this  power,  and  the  greatly  in¬ 
creased  number  of  frequencies  now  available,  the 
pilot  is  assured  that  transmissions  will  be  received 
and  answered  at  the  busiest  air  terminals. 

The  17L  is  a  companion  to  the  5lR  navigation 
receiver  with  which  many  executive  planes  are  al¬ 
ready  equipped.  The  pair  provides  reliable  two-way 
radio  telephone  communication. 

We  will  be  glad  to  send  you  a  more  complete 
description  of  the  17L  transmitter  on  request. 


For  reliable  radio  communications,  it's 


COLLINS  RADIO  COMPANY,  Cedar  Rapids,  Iowa 

11  W.  42ad  St.,  NEW  YORK  IS  1937  Irviiif  tlvd.,  DALLAS  2 
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TODAY'S 


Thc)'re  "anchors  to  the  airwaves", 
these  JK  crv-stals  which  pinpoint 

the  RIGHT  frequencies.  Like  much  of 
today’s  fine  equipment,  this  f'ollins 
communications  receiver  prefers  the  JK  H-9. 


So  new  their  possibilities  remain  ^ 
comparatively  unexplored,  JK  ultrasonic 

transducers  have  hccomc  the  youngest 
pioneers  in  laboratory'  research. 

They  arc  supplied  in  any  cut  desired. 


PRODUCTION  TECHNIQUES  (CMlbiycd) 

completed  receiver,  hence  i.s  not  an 
extra  coat. 

Empty  dollie.s  are  taken  back  to 
the  record  changer  plant  by  trucks 
on  their  return  trips,  for  refilling. 


Rosin  Fire  Extinguisher 

When  rosin  pots  catch  fire  in 
RCA’s  plant,  the  heat  melts  a  catch 
that  releases  a  hinged  metal  lid, 
snuffing  out  the  fire.  The  catch  is  a 
commercially  available  window- 


^  DESIGNING 
TOMORROW'S 


A  MODERN  THERMOMETER  FOR  OIL  FIELDS 

Deep  in  the  oil  fields,  the  JK  ultrasonic  transducer  has  found 
another  dramatic  applicatioa  It  is  used  to  measure  temper- 
■-  aturcs  far  into  the  depths  of  the  ground.  When  the  signal 
J,  changes  frequency  below  the  ground,  the  temperature  is 
thus  recorded  WHATEVER  the  crystal  requirement, 

James  Knights  labs  can  furnish  the  crystal  to  do  the  job. 


FOR  THE 

Critical  tolerances  and  precision  work  have  put  James 
Knights  UP  FRONT.  Their  aim:  to  furnish  every 
type  crystal  ever  made,  whether  outH>f-date  or  still  un¬ 
heard  of.  To  be  sure,  consult  JK  design  engineers 


0fUUC€U 


THE  JAMES  KNIGHTS  CO. 

SANDWICH  3,  ILLINOIS 


WRITE  for  frtc  cotolog. 
Ibtifig  JK  crystals. 


Fir*  in  roiin  pot  ia  snuiiad  out  outo- 
moticodly  by  lid  when  heat  oi  flam* 
melts  solder  in  overhead  link  serving  oe 
catch  in  Camden  plant  oi  RCA  Victor 

closing  link  whose  parts  are  fast¬ 
ened  together  with  a  low-melting- 
point  solder.  When  used  conven¬ 
tionally  in  factory  window-opening 
chains,  heat  of  a  fire  makes  the 
catch  come  apart  so  that  windows 
drop  automatically  to  cut  off  draft. 


Casting-Rod-Tips  Guide  Wire 

Inexpensive  agate-type  tips  for 
casting  rods  work  well  as  guides  on 
automatic  multiple  coil-winding 
machines  at  DuMont’s  East  Pater¬ 
son  plant  in  New  Jersey.  The  steel 
rod  sections  have  adequate  flexi¬ 
bility  yet  can  be  bent  readily  to  re¬ 
quired  shapes.  Extra  springiness 
is  obtained  for  guides  nearest  the 
spools  of  wire  by  using  a  pivot 
mount  and  a  coil  spring  attached  to 
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EliCTRONIC 

ASSOCIATIS 


Model  205  Series  Plottiitg  Boards 


Vm  «r*  (••liiag  of  o  p9n  •!  #n«  •! 

Mod»l  305  Vart^tttr  Pt«ttinf 

WMi  rtiit  fH«bolgwcif>9  potent siwttf 
typo  rtcofrfor,  yov  con  plot  on  o  30-incli 
•qooro  plotttnf  torfoco  o  pcocUo,  fropkk 
roprosonfotion  of  ono  vericMo  DC  voHofo 
ot  o  fonction  of  o  second  vorioMo  DC  volf> 
ofo.  H  is  olso  possibio  lo  plot  two  soN  of 
two  indopondont  voriobios  simoltonooosly, 
botb  wsinf  tbo  full  sorfoco  of  tbo  ptotttfi^ 
boord. 

Tbo  Voriplottor  pormits  yoo  to  do  tbis 
wMi  spood  ond  front  occvrocy  » loss  tbon 
tbo  width  of  tbo  pon  lino  itsoH.  It  prodwcos 
o  lorfo,  cloor,  porwonont  prosontotion  tbot 
it  ooslly  intorprotod. 

Pormit  os  to  forword  to  yo«  comploto 
dolo  on  tbo  now  Voriplottors  ond  tboir  oc- 
cossorios.  Wo  will  olso  bo  vory  boppy  to 
stwdy  yoor  plottinf  problonis  ond  nioIm  roc> 
ommondotions.  Simply  contoct  iloctronk 
Associotos.  Inc.,  lonp  broncb,  Now  Jorsoy. 
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Type  SM  15  and  SM  M)  Resistors 
offer  three  vita!  advantat^es  sub- 
miniature  size,  weather  resistant 
construction  and  high  resistance. 
The  elimination  of  center  hole 
mounting  and  the  inclusion  of  axial 
leaiis  increases  winding  area  an<i 
results  in  greater  resistance 

value  than  resistors  of  standar(i 
<lesign.  Special  coating  is  moisture 
and  fungus  proof  and  designed  to 
meet  JAN  R-tJ3  specifications. 
Sealed  in  Hakelite  construction 
affords  additional  climatic  protec- 
tection.  As  ratings  are  crinservati ve, 
types  SM  15  and  SM-.IO  can  be 
specified  \Mth  confidence  for  ser¬ 
vice  under  rigorous  conditions 


A$K  FOR  THE  NEW 
RESISTOR  handbook 


GET  THE  COMPLETE  STORY  ON 
SUPERIOR  STEATITE  AND  CERAMIC 
INSULATORS  FOR  THE  ELECTRONICS  INDUSTRY. 
SEND  PRINTS  FOR  QUOTATIONS  TODAY. 


2KW 

VACUUM  TUBE 

BOMBARDER 

OR 

INDUCTION 
HEATING  UNIT 


Cintom-made  to  your  spocificotions.  Low-loss  foctor;  dense,  high  me- 
ckonkol  strength.  We  ore  equipped  to  serve  you  quickly  ond  efficiently. 


STEATITE  &  CERAMIC  CORP. 


32-49  GALE  AVENUE,  LONG  ISLAND  CITY  1,  N.  Y. 
West  Coast  Representative:  S.  Siegel,  1145  So.  La  Cienaga  Blvd.,  Los  Angeles  35,  Calif. 


Nnvnr  btforu  o  value  like  thin  now  2-KW 
bench  model  "Bomburder"  or  bigb  fro- 
quoncy  induction  bootnr  ...  for  wving 
timo  ond  monoy  in  tarfaco  bardaning, 
brazing,  soldoring,  onnoaling  aud  many 
other  hoot  tmoting  oporotions. 

Simple  .  .  .  Easy  t#  Oporota  .  .  . 
Eeonemicol  Standardizatioa  of 
Unit  Mokes  Tbit  New  Low  Prka 
Peew'Ue. 

This  compact  inductien  heater  saves 
spoca,  yot  performs  with  high  efficiency 
Oporotns  from  220-velt  liot.  Complotn 
with  foot  switch  and  one  hnating  caM 
mode  to  customer's  fuquiremsuts.  Sand 
samples  of  work  wanted.  Wa  wiH  ad¬ 
vise  fioM  cycle  mqaired  for  year  por- 
ficalar  iob.  Cost,  complete,  only  SbSO 
Immcdkite  delivery  from  stock. 

Scientific  EInctric  EInctroaic  Heaton  are 
mode  in  the  follewiag  tangos  of  Powor: 
1  -2  -  31>h  -5-714-10-1215-15-11-25-40-60- 
80-100-250KW. 


COMMERCE 

AVENUE 


UNION 
NEW  JERSEY 
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What’s  inside  a 

0leuUo-^le/ay^  Station? 


Because  microwaves  travel  In  straight 
lines  and  the  earth  Is  round,  there  are 
123  stations  on  the  transcontinental 
television  route  between  Boston  and 
Los  Angeles.  This  view  of  a  typical 
unattended  station  shows  the  arrange¬ 
ment  of  the  apparatus  which  amplifies 
the  signal  and  sends  It  on. 


ON  THE  ROOF  are  the  lens 
antennas,  each  with  Its  horn 
tapering  Into  a  waveguide  which 
leads  down  to  equipment 


ON  THE  TOP  FLOOR  ,  where  the 
signal  Is  amplified,  changed  to 
a  different  carrier-channel  and 
sent  back  to  another  antenna  on 
the  roof.  Here  are  testing  and 
switching  facilities.  Normally 
unattended,  the  station  Is  visited 
periodically  for  maintenance. 


ON  THE  THIRO  FLOOR  are 

the  plate  voltage  power  supplies 
for  several  score  electron  tubes. 


ON  THE  SECONO  FLOOR  are 

filament  power  supplies.  Storage 
batteries  on  both  floors  will 
operate  the  station  in  an  emer¬ 
gency  for  several  hours,  but 


ON  THE  GROUND  FLOOR  is  an 

engine-driven  generator  which 
starts  on  anything  more  than  a 
brief  power  failure. 

Anything  that  happens — even 
an  opened  door  —  is  reported  to 
the  nearest  attended  station 
instantly. 


Coast -to -coast  shows 

again  how  scientists  at  Bell  Telephone 
Laboratories  help  your  telephone 
service  to  grow  steadily  In  value  to  you 
and  to  the  nation. 


Improving  telephone  service  for  America  provides  careers 
lor  creative  men  in  scientific  and  technical  fields. 


makes  fibres  work  for  industry 


(CMtiUMd) 


PROOUCriON  TECHNIQUES 


planting  trees  with  tractors 
to  make  fibres  for  industry 


Tipi  of  costing  rods  ssrro  os  guidos  lor 
wiro  on  coil-winding  mochlno 

the  rear  end  of  the  rod.  The  anchor 
end  of  the  spring  is  adjustable  in 
position  by  means  of  a  bolt  and 
knurled  battery  terminal  screw,  for 
changing  wire  tension. 


With  this  MOSINEE  Tree  Planter,  1500  or 
more  seedlings  can  be  planted  per  hour! 
It  completes  the  planting  operation... even 
tamps  the  seedlings  into  the  ground. 

This  is  the  beginning  of  a  30  to  40-year 
cycle  during  which  seedlings  grow  to  ma¬ 
tured  trees,  ready  for  harvesting.  They 
then  will  provide  the  kind  of  fibres  needed 
for  many  products  of  industry. 

From  seedlings  to  technically  controlled 
industrial  paper,  MOSINEE  safeguards 
every  step  in  the  process  of  making 
MOSINEE  fibres 
that  work  for  Industry. 


Anchoring  Coil  Leads 

When  coils  are  wound  on  thermo¬ 
plastic  forms,  the  ends  of  the  wind¬ 
ing  are  anchored  simply  by  pressing 
each  in  turn  with  a  wood-burn¬ 
ing  iron.  This  embeds  the  lead 
solidly  in  the  plastic,  since  the 
material  hardens  as  soon  as  heat 
is  removed.  The  technique  is  now 
being  used  at  Emerson’s  Jersey 
City  plant  for  production  of  coils 
for  military  electronic  equipment. 


Cable  Harness  Techniques 

Holders  for  keeping  wire  within 
reach,  a  method  of  wrapping  cable 
harness  with  Scotch  electrical  tape 
by  hand  and  by  machine,  and  a  26- 
roll  holder  for  numbered  labelling 
tape  are  speeding  up  fabrication  of 
complicated  cable  harnesses  at  sev¬ 
eral  plants. 

A  coil  spring  fastened  near  the 
bottom  of  a  cabling  board  holds  the 
ends  of  wires  coming  from  spools 
under  the  board.  Thus  the  desired 
color  of  wire  is  always  within  reach 
when  cutting  wires  to  length  for 
forming  on  the  board  at  DuMont’s 


MOSINEE  PAPER  MILLS  CO. 
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£-1  has  standardized  over  50 
types  of  sealed  leads  and  multiple 
represent  tt^  most 
sed  types  (fj^r^^lgeneral 


# 


WlRE^ 

Cable 

for  every  application 


The  sensitive  and  dependable  perform¬ 
ance  so  important  in  electronic  equip¬ 
ment  demands  wire  and  cable  that 
conform  to  rigid  specifications. 

You  can  depend  on  Carol  wires,  cables, 
and  wiring  assemblies  made  to  your 
specifications  to  surpass  every  test 
requirement! 

Carol  engineering  and  manufacturing 
facilities  are  complete — for  we  draw 
copper,  copperweld,  and  aluminum;  for¬ 
mulate  our  insulating  materials  fi-om 
natural  rubber  or  synthetic  rubber  or 
plastics.  Carol  is  a  complete  wire  mill 
with  all  the  necessary  adjuncts  to  be 
completely  independent  and  without 
intermediate  profits. 

Constant  Laboratory  control  over  raw 
materials,  work  in  process,  and  finished 
product  assures  dependable  perform¬ 
ance. 

Check  the  advant^es  of  Carol  quality 
and  service  in  solving  your  wiring  prob¬ 
lems.  Write  us  about  those  problems 


/T/ 


SERVOSCOPE^ 


Test  analyzer  for  use  in  de¬ 
velopment  and  PRODUCTION  of 
SERVOMECHANISMS  and 
PROCESS  CONTROLS.  Measures 
FREQUENCY  RESPONSE,  PHASE 
SHIFT  0.1  to  20  CYCLES  SINE 
WAVE,  SQUARE  WAVE,  MOD- 
UUTED  CARRIER,  50  to  800 
CYCLES. 


SERVOBOARD 

A  FLEXIBLE  SET  of  PRECISION 
mechanical  parts  for  quickly 
coupling  motors,  synchros,  poten- 
tiometers  to  form  assemblies  of  • 
Servo  systems,  regulators,  com- 
putors. 


NEW  HYDE  PARK,  N.Y. 


DEPT.  E-2 


O  A4 

...  e-.vRtjl 
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Double  Barrel  Advertising 


Advertising  men  agree  -  to  do  a  complete 
advertising  job  you  need  the  double  effect 
of  both  Display  Advertising  and  Direct 
Mail. 


Display  Advertising  keeps  your  name 
before  the  public  and  builds  prestige. 

Direct  Mail  supplements  your  display 
advertising.  It  pin-points  your  message 
right  to  the  executive  you  want  to  reach  — 
the  person  who  buys  or  influences  the 
purchases. 

More  and  more  companies  are  constantly 
increasing  their  use  of  Direct  Mail  because 


McGRAW-HILL 

DIRECT  MAIL  LIST  SERVICE 


it  does  a  job  that  no  other  form  of  adver* 
tising  will  do. 

McGraw-Hill  has  a  special  Direct  Mail 
Service  that  permits  the  use  of  McGraw- 
Hill  lists  for  mailings.  Our  names  give  com¬ 
plete  coverage  in  all  the  industries  served 
by  McGraw-Hill  publications— gives  your 
message  the  undivided  personal  attention  of 
the  topnotch  executives  in  the  industrial 
Arms.  They  put  you  in  direct  touch  with  the 
men  who  make  policy  decisions. 

Some  people  have  a  wrong  conception  of 
Direct  Mail.  There’s  no  hocus-pocus  to  it— 
there’s  no  secret  formula— nor  is  there  need 
for  an  extensive  department  to  plan  and 
execute  your  mailing  program.  You  don’t 
even  need  your  own  mailing  lists. 

Probably  no  other  organization  is  as  well 
equipped  as  McGraw-Hill  to  solve  the  com¬ 
plicated  problem  of  list  maintenance  in  in¬ 
dustrial  personnel.  Our  lists  are  compiled 
from  exclusive  sources,  based  on  hundreds 
of  thousands  of  mail  questionnaires  and  the 
reports  of  a  nationwide  field  staff,  and  are 
maintained  on  a  twenty-four  hour  basis. 

In  view  of  present  day  difficulties  in 
maintaining  your  own  mailing  lists,  thjs  ef¬ 
ficient  personalized  service  is  particularly 
important  in  securing  the  comprehensive 
market  coverage  you  need  and  want 

Ask  for  more  detailed  information  today. 
You’ll  be  surprised  at  the  low  over-all  cost 
and  the  tested  effectiveness  of  these  hand¬ 
picked  selections. 


McGRAW-HILL 

PUBLISHING  COMPANY,  INC. 

330  WEST  42nd  STREET  NEW  YORK  18,  N  Y 
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PRODUCTION  TCCHNIQUES 


(COAtiflUCd) 


. . .  your  choke,  up  to  15,000  volts!' 


RCA  is  headquarters  for  a  wide  line  of 
thyratrons— gas  types  and  mercury-vapor 
types,  triodes  and  tetrodes,  miniatures 
and  jumbo  sizes.  Peak  cathode  current 
ratings  range  from  0.1  to  77  amperes, 
maximum.  Anode  voltage  ratings  range 
from  .^50  to  15,000  volts,  maximum  peak 
inverse! 


For  prompt,  on*tho-tpol  torvico,  coll  your 
locol  RCA  Tub*  Ditfribufor.  Ho  con  supply 
you  with  RCA  thyrcrtront^ond  all  typot 
of  RCA  tubot  for  industriol  opplicofiont. 

•MaKimuin  peak  Invars*  ratli^ 


RADIO  CORPORATION  of  AMMRICA 


How  pro-stretchod  coil  ipringi  are  UMd 
lor  holding  wiio  ondi  on  coblo  hamou 
board  at  DuMont  plant 

Television  Transmitter  Division  in 
Clifton,  N.  J.  The  spring  is  bolted 
to  a  metal  mounting  strap  so  that 
the  turns  are  pre-stretched  to  the 
desired  spacing.  Fastening  the 
strap  rather  than  the  spring  to  the 
board  permits  moving  the  spring 
around  on  the  board  as  often  as 
desired  without  changing  the  spac¬ 
ing  between  turns.  Mounted  springs 
with  various  lengths  and  spacings 
are  kept  on  hand  for  use  when  set¬ 
ting  up  cable  boards,  to  hold  the 
ends  of  already-cut  cable  wines  on 
the  cable  board  as  well. 

Scotch  electrical  tape  is  used  in 
place  of  conventional  waxed  lacing 


I  Pulling  ilal  wad  oi  Scotch  oloctrlcol 
I  lope  undor  hamou  during  taping  opor- 
ation  that  replacoo  lacing  at  DuMont 


plant 
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.  wrmiN 
K"  lAOlUS 


EXCLUSIVE*  ELECTRO  TEC  nCHNIQUES 


mCTRO  TEC  TfS  CORPORATION 

so.  HACKINSACK  JilSfY 

moucTS  or  kecision  ciaft$maikhi9  it  a  new  and  REVounioNAiY  mass 


•  ONE  PIECE,  UNITIZED  CON- 
STRUaiON 


•  ABSOLUTE  MINIMUM  TORQUE 
FRICTION 


•  DIAMETERS  FROM  .045"  TO 
24.0“ 


•  MINIMUM  1000  V.A.C.  HI- 
POT  INTER-CIRCUIT 


•  UNIFORMLY  HARD  SILVER 
RINGS  PUTED  INTO  GROOVES 
ON  PRECISION  MACHINED 
ONE  PIECE  PLASTIC  FORM 


•  SPECIAL  SURFACE  DEPOSITS 
PREVENT  TARNISH.  MINIMIZE 
FRICTION,  BRUSH  NOISE  AND 
PRACTICALLY  EUMINATE  WEAR 


PATENTS  PENDING 


insure  closer  tolerances,  absolute  unHormitY, 
and  the  ultimate  in  miniaturization 


Electro  Tec  units  are  the  product  of  an  exclusive  manufacturing 
technique  that  results  in  accuracy  unattainable  by  conventional 
fabricating  methods.  In  this  process  a  plastic  is  moulded  aroimd 
the  wire  leads.  Accurate  machining  reduces  this  blank  to  the 
proper  shape,  complete  with  grooves.  Hard  silver  is  deposited  into 
the  grooves  by  electroplating  to  produce  the  required  rings.  Final 
machining  insures  concentricity  and  dimensional  accuracy.  The 
result  is  one-piece,  unitized  construction  with  conducting  rings  of 
60  to  70  Brinell  hardness. 

Diameters  of  these  assemblies  range  from  .045'  to  24'  cylindrical 
or  flat.  Cross-sections  may  range  from  .005'  to  .060'  or  more. 
Rings  are  polished  to  a  jewel-like  finish  and  can  be  held  to  4 
micro-inches  or  better.  Even  the  smallest  sizes  withstand  a  1000 
V.A.C  breakdown  test.  Most  types  easily  withstand  rotational 
speeds  up  to  12000  rpm. 


EUORO  TEC  AsMfflUies  are  SpedfM  by  the  Nolioti'i 
Leading  Precision  instrument  and  Equipment  Mamfocturers  for  Proven 
Greater  Dependobiiity,  longer  life.  Smoother  Functioning. 

The  imiformly  superior  performance  of  Electro  Tec  slip  ring  and 
commutator  assemblies  in  thousands  of  industrial  and  govern¬ 
mental  applications  has  resulted  in  wide  adoption  of  these  com¬ 
ponent  imits  by  most  leading  manufacturers  of  precision  instru¬ 
ments  and  equipment.  Although  these  products  provide  improved 
performance  and  extra  dependability,  prices  are  strictly  com¬ 
petitive.  Write  today  for  fully  illustrated  literature. 


The  Nonmelting  Silicone  Insulating 
and  Woterproofing  Compound  that 
is  stable  from  —70  to  over  400  F. 


Meets  all 
Requirements 
of  .AN-C-128a 


Dow  CoriHng  4  appliod  by  brwtbing  to  AN  con* 
noctor  roceptock  of  pilot's  "jocV  boi"  pr«v«nti 
inforfornncn  covs«d  by  moittwro  at  this  criticol 
(unction  in  oircroft  communkotions  systam. 


Dow  Corning  4  opplied  by  brushing  to  AN  con* 
noctor  on  V.  H.  F.  Tronsmittor  Rocoivor  oxckdas 
meistwr*  without  oppruciabi*  chongo  in  rosist* 
one*  across  proporly  moted  pin  and  sockot 
conn  actions. 


Arrows  show  whoro  Dow  Corning  4  is  us*d  on 
voriobk  inductonc*  roltars  in  o  CoMins* 
Western  Eloctric  V.  H.  F.  Tronsmittor  Rocaivor 
to  kibricota,  minimiit  rosistonc*  ond  raduca 
lookog*  lossos. 


Photos  courtasy  firaniff  Intarnotienol  Airways. 


More  woter  repellent  than  paraffin,  Dow 
Corning  4  Silicone  Compound  is  highly 
resistant  to  oxygen,  oxone  and  deterio¬ 
ration  caused  by  corona  discharge. 

for  your  copy  of 
our  new  booklet  on  Dow  Corning  4 
Compound.  Address  Department  8D. 


COMPANY 


SPECIALTY  BATTERY 


iubiiaiary 


Voc 


Cgmpony 


For  ultra 
precision 
design 


specify  Micro, 
America's  only 
fully  ground 
miniature 
ball  bearings 


Writ*  for  Tochnicol  BulUtio  No.  50 


MIDLAND,  MICHIGAN 


PECIALTY 

OFFERS 


LAB-BILT  DRY  BATTERIES 
Standard  or  Custom-made 


In  just  three  years,  sales  of  Micro  bearings  have  soared 
850%  as  more  and  more  top-flight  designers  and  engi¬ 
neers  choose  Micro  for  exacting  designs.  Only  grinding 
can  give  you  the  ultra  precision  and  trueness  of  dimen¬ 
sion  Micro  offers  —  yet  Micro  bearings  actually  cost 
less  than  unground  miniatures.  85  sizes  and  types  in 
dimensions  as  small  as  !  s  '  o.d.  and  in  tolerance  ranges 
of  ABEC-5  and  above. 


MICRO 


N«w  Hampthtrg 


ioil  Bdoringt,  Inc. 


S  MAIN  STREET,  PETERBOROUGH  1,  N.  H. 
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reasons 


DO  rou  N£fD  THIS  KIND  OF  PRECISION?  Fairchild  SompI* 
loborolorr  •nginoart  ar«  ovoilobla  le  halp  on  tpociol  polan* 
fiom%f»r  problems.  To  g«f  lha  banafil  of  ttfir  hnow/odg*  and 
•xporionco  writ*  today,  giving  complolo  dotoils,  fa  Foirchild 
Comoro  ond  Inttrumont  Corporation,  88-06  Von  Wyck  boulo- 
vord,  Jo'moica  1,  Now  York,  Doportmont  140-24A. 

VIsH  our  exhibit  at  Booth  238-239  ot  the  I.R.E.  show 


PRECISION  POTENTIOMETERS 

It 
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2.  their  precision  mechanical  design  eliminates  back' 
lash  and  binding  which  would  cause  serious  errorsi 
in  the  computing  system. 

These  potentiometers  are  driven  through  72-pitch  stain-^ 
less-steel  gears.  Fairchild  potentiometers  depend  oa 
more  than  just  accurate  windings  for  precision.  For 
details  see  below. 


4.  The  windings  are  custom-made  by  an 
exclusive  technique.  Guaranteed  accu¬ 
racy  of  linear  windings  in  the  types  illus¬ 
trated  is  0.5%;  non-linear  1.0%.  Higher 
accuracies  (to  0.05%)  are  available  in 
other  types.  Guaranteed  service  lije  is 
1.000,000  cycles. 


1 .  they  have  extremely  high  functional  accuracy,  and 


HOW  PRECISION  IS  BUILT  INTO 


FAIRCHILD  POTENTIOMETERS 


1.  The  shaft  is  centerless-ground  from 
stainless  steel  to  a  tolerance  of  -1-0.0000, 
—0.0002  in.  which  together  with  pre¬ 
cision-bored  bearings  results  in  radial 
shaft  play  of  less  than  0.0009  in. 


2.  The  mounting  plate  has  all  critical 
surfaces  accurately  machined  at  one  set¬ 
ting  to  insure  shaft-to-mounting  square¬ 
ness  of  0.001  in  in.  and  concentricity  of 
shaft  to  pilot  bushing  within  0.001  in. 
FIR. 


3.  The  housing  is  precision-machined' 
from  aluminum  bar  stock.  Close  toler-' 
ance  of  this  construction  permits  gangingf 
up  to  20  units  on  a  single  shaft  with-j 
out  eccentricity  of  the  center  cup,  evea[ 
though  only  two  bearings  are  used  for  th« 
entire  gang. 


Engineers  at  Servomechanisms,  Inc.,  needed  control 
components  that  would  go  hand-in-hand  with  the  ex¬ 
tremely  high  accuracy  they  designed  into  this  computer 
for  a  radar-gunfire  control  system.  Two  3-gang  Fairchild 
precision  potentiometers  are  used  for  two  principal 


Potentiometer  precision-where  it  counts! 


J 


PRODUCTION  TECHNIQUES 


(continiMd) 


a/MOTOI  fTAilllM 
^  mAt 


Rawindlnq  lope  into  flat  wad  that  l> 
•aiily  thoTed  undar  cabla.  Complotod 
wad  U  at  uppar  riqht  on  ataal  tabla, 
with  iuhpapar  cora  under  It 


cord  at  Dumont’s  Television  Trans¬ 
mitter  Division.  The  formed  cable 
cannot  be  lifted  off  the  pegs  on  the 
board  until  completely  taped,  hence 
standard  rolls  of  tape  are  too  big 
to  be  pushed  under  the  cable.  The 
tape  is  therefore  rewound  into  flat 
needle-like  packets  that  slip  under 
the  cable  easily.  A  piece  of  fish¬ 
paper  is  folded  over  a  metal  strip 
welded  to  a  flat  metal  plate,  and  the 
tape  is  rewound  onto  the  fishpaper. 
Straight  runs  of  cable  are  left  un¬ 
taped  on  the  board,  and  taped  later 
at  high  speed  in  a  Segur  taping 
machine  adapted  for  use  of  No.  22 
Scotch  electrical  tape.  A  completely 
taped  cable  harness  holds  its  shape 
much  better  at  sharp  bends  and 
corners  than  a  laced  cable. 

Application  of  numbered  pieces 
of  Scotch  tape  to  wire  ends  of  tele- 


REIAYS  SHOWN  MOVE  CAN  BE  SURPtlED  WITH  VARIOUS 
CONTAa  ARRANGEMENTS.  WRITE  FOR  DHAILS. 


KTTQt  COfOROU  THROUGH  RETTfR  REIAYS 


Winding  Scotch  oloctricol  top*  on  ionnod 
cablo  harnou  with  modiiiod  Sogui 
toping  machino 


MIf  AVALON  tOUlEVAKD,  LOS  ANGELES  3.  CALIEORNIA 
NtffOMiMUwM  la  Principol  Citi«  of  U.  Sb  and  Caando 
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^■^"^veryonc  Can  Count  on 

VIEEQER'ROOT 


Tl^  is  a  360Klegree 

■  equipped  with  high-speed 
Gieneva  transfer  and  large, 
readily  readable  figures . . .which  speeds 
the  work  and  heightens  the  accuracy  of 
gunnery.  And  it  might  well  be  adapted 
to  bring  the  same  advantages  to  many 
other  operations  in  defense  work, 


Now  if  your  imagination  is  stirred  by 
this  suggestion,  then  you  can  count  on 
Veeder-Root  to  help  you  add  up  to  some¬ 
thing  that  will  r^dly  covmt  to  YOUR 
advantage. 


VEEDER-ROOT  INCORPORATED 

"Th*  Nam*  That  Cooata’* 

HARTFORD.  CONN.«CHICAOO<  GREENVOXS.  S.  C. 
.  Montreal,  Canada  •  Dundee,  Scotland 
I  Offictt  and  agentt  in  principal  eitiet 
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THE  LOUTHAN  MANUFACTURING  COMPANY 

A  Subsidiary  of  Harbison-Wolker  Refrocfor/es  Co. 

EAST  LIVERPOOL,  OHIO 


BfWilttMAM 


binder  made  by  a  process  which 
assures  adequate  mechanical 
strength  and  durability.  This 
material  is  non-hygroscopic  and, 
therefore,  moisture  •  resistant. 
The  resistors  are  also  coated 
with  General  Electric  Dri-film 
which  further  protects  them 
against  humidity  and  also  sta¬ 
bilizes  the  resistors. 


Developed  for  use  as  potential 
dividers  in  high  voltage  electro- 
sMtic  generators,  S.S. White  80X 
Resistors  have  many  characteris¬ 
tics — particularly  negative  tem¬ 
perature  and  voltage  coefficients 
— which  make  them  suitable  for 
other  high  voltage  applications. 

They  are  construaed  of  a  mix¬ 
ture  of  conducting  material  and 


Wtight  31.5  Ibt. 
9'/i"  *  UVa" 

X  17'/." 


Another  example  of  WATERMAN 
pioneering,  a  compact,  portable  instru¬ 
ment  for  precision  pulse  measurements 
adaptable  for  all  electronic  work,  in¬ 
cluding  radar  and  TV.  S-4-A  SAR 
PULSESCOPE  will  portray  all  attributes 
of  the  pulse;  such  os  shape,  amplitude, 
duration  and  time  displacement.  In  S 
mode  of  operation,  the  unit  functions 
os  a  wide  bond  oscilloscope,  with 
optional  video  delay,  in  either  repeti¬ 
tive  or  triggered  sweep  conditions.  In 
A  mode  of  operation  the  unit  functions 
as  a  precision  time  measuring  device, 
with  internal  crystal  controlled  mark¬ 
ers  available  for  self  calibration.  In  R 
mode  of  operation  a  desired  small 
segment  of  A  Sweep  is  expanded  to 
fill  the  face  of  the  tube  for  detailed 
observation. 


It  gives  complete  information  on 
S.S. White  resistors.  A  free  copy 
and  price  list  will  be  sent  on 
request. 


R*  10  last  40lh  SI. 

NEW  YORK  16.  N.  Y. 

WESTERN  DISTRICT  OFFICE;  Times  Building,  Long  Beach,  Calif. 


V ideo  Amplifier  band  pau  up  to  II  me  . . . 
optional  Video  delay  0.S5  ps . . .  Pube  rite  and 
fall  time  better  than  0.07  p>... Video  lerai- 
tivity  of  0.5  p  to  p  inch  . . .  S  Sweep  80  cycles 
to  400  KC  either  triggered  or  repetitive ...  A 
Sweep  1.2  ps  to  12,000  ps,  R  Deloy  3  ps  to 
10,000  ps  . . .  Directly  calibrated  on  o  precision 
dial . . .  R  Pedestal  (or  sweep)  2.4  ps  to  24  ps 
...  A  &  R  Sweep  Triggers  available  externally 
...  Interna  I  crystal  markers  of  10  ps  4: 50  ps  . . . 
Built  in  precision  amplitude  calibration.. 
Operates  on  50  to  1000  cycles  at  115V  AC 


PHIIAOEIPHIA  25,  PA. 
CAME  ADDRESS:  POKETSCOPE 


WATERMAN  PRODUCTS  INClUDEi 


S-5-A  LAB  PULSESCOPE 

$-10-B  GENERAL  POCKETSCOPE 

S-11 -A  INDUSTRIAL  POCKETSCOPE 

S-I4-A  HIGH  GAIN  POCI^SCOPE 

S-I4-B  WIDE  BAND  POCKETSCOPE 

S-IS-A  TWIN  TUBE  POCKETSCOPE 


for  Electronic  Applications 

1  insulators  the  specified  electrical  properties,  and 
ithan’s  care-  the  dimensional  accuracy  your  applica- 
inspection.  tions  demand. 

lied,  Refrac-  Louthan  production  facilities  are 
orcelain  in-  geared  for  volume  production  and 
!an,  smooth  prompt  deliveries.  Send  us  your  inquiries 
;al  strength,  today. 

ixausivt  RimtSOITATIVlS; 

GLENN  GARNER  CO.,  Chicego  4,  III.  •  WM.  F.  HOEFER,  Posedene,  Celil. 


Also  RAYONIC  Cathode  Roy  Tubes 
RAKSCOPES  end  ether  equlgmenl 
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PRACTICALLY  PURE  DIRECT  CURRENT-Less  than  1/4  of  1%  Ripple 

Scgtfe  low  hippie  OC  Generators 

for: 

1.  High  Power  Electronic  Equipment 

2.  Testing  of  High  or  Low  Power  Electronic  Equipment 

3.  Telephone  Exchange  Battery  Charging 

4.  Cyclotron  Power  and  similar  applications 


Bogue  Electric  produces  a  line  of  AC/DC  Motor-Generator 
Sets  whose  DC  output  contains  less  than  1/4  of  1%  ripple, 
with  some  designs  as  low  as  1/10  of  1%.  This  excellent  perfor¬ 
mance  is  secured  by  precision  design,  care  in  seleaion  of  materials, 
and  quality  control  in  manufacmre. 

The  units  are  made  in  sizes  from  IKW  to  25KW  and  in 
voltages  from  6  to  1000  or  higher  if  required.  If  extreme  accuracy 
in  output  voltage  is  required  the  sets  can  be  equipped  with  Bogue 
Magnetic  Amplifier  (Static)  Voltage  Regulators  which  will  hold 
the  DC  output  voltage  constant  to  within  1/10  of  1%  over  the 
full  range  from  no  load  to  full  load.  If  you  have  problems  along 
these  lines  please  consult  out  engineering  department. 


BOGUE  ELECTRIC 
MANUFACTURING  COMPANY 

Where  Precision  Coordinated  Design ..  .Cos-ntif 


50  IOWA  AVENUE 


PATERSON  3,  NEW  JERSEY 


MAGNETIC  AMPLIFIERS 
AC  A  DC  GENERATORS  < 


•  MAGNETIC  CONTROLLERS  •  AC  A  DC  MOTORS 
VOLTAGE  A  SPEED  REGULATORS  •  SWITCHBOARDS 


ir) 


Rim  PReCISHM  POWER 
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PRODUCTION  TECHNIQUES 


(coiitiiiMd) 


DUpanssr  holding  26  diiierent  numbered 
rolli  ol  plaitic  adhesive  tape.  AU  ply¬ 
wood  is  inch  thick.  Partitioning  sup¬ 
ports  for  rolls  are  all  identical  here,  but 
outer  two  may  be  modified  to  serve  as 
supporls  for  serrated  tear-off  strips,  in- 
s'.ead  of  using  separate  plywood  sup¬ 
ports 


Ask  one  of  our  3M  Service  Engineers 


vision  transmitter  cable  harness 
was  speeded  up  at  DuMont  by  de¬ 
velopment  of  a  dispensing  holder 
that  takes  26  different  rolls.  Round 
plywood  discs  serve  as  cores  for  the 
rolls  of  tape.  Each  disc  has  its  own 
1-in.  steel  shaft  projecting  about 
4  in.  on  each  side.  The  shafts  fit 
into  slots  in  upright  partitions,  so 
that  rolls  of  tape  may  be  replaced 
individually.  Serrated  metal  cutoff 
strips  like  those  on  individual  tape 
dispensers  were  obtained  from 
Minnesota  Mining  &  Mfg.  Co.  and 
bolted  to  metal  supporting  straps. 
A  welded  metal  version  of  the 
holder  proved  equally  effective  but 
was  many  times  higher  in  fabrica¬ 
tion  cost. 

When  metal  wire-holding  clips 
for  cable  boards  were  hard  to  get, 
methods  engineers  at  Federal  Tele¬ 
phone  and  Radio  Corp.’s  Clifton 
plant  switched  to  slotted  wood  pegs 
and  found  them  equally  effective. 
Slots  are  cut  just  a  trifle  narrower 
than  the  wire,  and  the  hard  maple 
wood  u.sed  has  enough  spring  to 
grip  each  wire  end  firmly  yet  per¬ 
mit  easy  removal. 

Precut  wires  for  cables  of  large 
industrial  electronic  equipment  are 
supported  within  easy  reach  of  the 
operator  by  a  simple  whirl-around 
holder  in  the  Control  Department 
at  GE’s  Schenectady  plant.  Wires 
are  looped  over  stiff  metal  rods  pro¬ 
jecting  from  the  hub  of  the  mount, 
arranged  in  the  sequence  needed  by 
the  operator.  Tags  on  each  rod 
identify  the  wire  stored  there.  In 


Here's  why  nere  recerdief  eaghieers 
ese  "SCOTCH"  Seeiid  Recerdiag  Tope 


e  Rill  TO  Rill  UNIFORMITT— con¬ 
trolled  coating  assurer  consistent  output, 
e  THINNIR  CONSTRUCTION— resists 
temperature  and  humidity  changes, 
e  NO  CURLING  OR  CUPPING— tope 
lies  flat  on  recording  head  unaffected 
by  humidity 

e  UNIFORM  TAPI  SURFACI— no  “drop¬ 
outs"  on  recordings  due  to  surface  irregu¬ 
larities. 

e  lONGU  TAPS  LIFI— speciol  lubricat¬ 
ing  process  reduces  friction, 
e  ORIATIR  UNSITIVITT— more  output 
on  your  present  machine  setting. 


The  term  "SCtJTCH'*  and  the  plaid  deaiitn  are 
refiatered  trade-marka  for  Sound  Hecordinc  Tape 
made  in  U.S.A.  by  MINNESOTA  MInING  A 
MFG.  CO..  St.  Paul  6,  Minn.— alao  makera  of 
"Scotch"  Brand  Preaaure-aenaitive  Tapea."  Uoder- 
aeal”  Kublieri/ed  C'oatina,  "Scolchlite"  Keflective 
SheetinK."Safety-Walk"  Non -alip  Surfacing. “3M” 
Abnwvea,**3M" Adlieaiveo.General  Export; Minn. 
Mininff  A  Mfa.  Co..  International  OiviaioD.  270 
Park  Avenue.  New  York  IT.N.Y.lnCanada:  Minn. 
Mining  A  Mfg.  of  Canada,  Ltd.,  London,  Canada. 
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ADIAKI  AILATS  AT  WOIK— On*  ml  m  t*rl*«  of  adv*Hi<*m*nt«  on  tp*<M<  AMAKE  appllcaK*"*- 


ASSURED  SAFETY 


.P. 

„  ,  tarn 
'.V  *  ■■  • 

’-iillL.  ■ 

Th«  AOLAKE  Relays  In  this  oven  control,  mane* 
foctured  by  Raker  Perkins  of  Soginaw,  Mich., 
function  In  the  safety  circuit.  They  govern  the 
time  during  which  the  oil  solenoid  remains 
open  when  the  starter  button  is  pushed.  If 
the  flame  has  net  appeared  during  the  speci- 
fled  time,  the  ADIAKE  Relays  close  the  sole¬ 
noid  vohre,  and  the  burner  remoini  off  until 
the  operator  attempts  to  re-stort  It. 


Baker  Perkins  uses 

ADLAKE 

mercury  relays 

B«cauM  of  their  dependability  and 

positive  action,  adlake  Relays  are  used 
in  the  burner  control  circuits  of  Baker 
Perkins  bakery  equipment,  where  they 
have  an  important  "watchdog”  job  to 
do  (see  panel). 

It’s  no  wonder  that  Baker  Perkins,  like 
so  many  other  leading  manufacturers, 
specifies  adlake  Relays.  For  they  are 
designed  and  built  to  meet  the  most 
exacting  requirements.  Their  mercury- 
to-mercury  contact  prevents  burning, 
pitting  and  sticking,  and  their  sturdy 
construction  armors  them  against 
outside  vibration  or  impact-  And  most 
important  of  all,  they  require  no  mainte¬ 
nance,  for  they  are  hermetically  sealed. 

For  tho  full  story  on  the  part  adlake 
Relays  can  play  in  your  business,  just 
drop  a  card  to  The  Adams  &  Westlake 
Company,  1107  N.  Michigan,  Elkhart, 
Indiana.  No  obligation,  of  course. 


EVERY  ADIAKE  RELAY  IRINGS  YOU  THESE  ADVANTAGES: 

HEUAETICAllV  tlAlIP  — Suit,  drf,  ■•••<*••.•,  *«l<«H»ii  wiA  f  i«sf>wr« 
chano**  canl  InHcft*  wMh 

MERCURV-TO-MEROMY  CONTACT— sravwM*  Ranilag.  sMbio  wmI  tScUno. 
SIIENT  AND  CHAHERLESS  •  REQUIRES  NO  MAINTENANCE 
ABSOlUmV  SAFE 


Adams  S  Mlake 
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PRECISION-BUILT 

CHOPPERS 

YOU  CAN  DEPEND  ON! 


made  hy  AIRPAX  .  .  . 
pioneers  in  the  field! 


^589  ^  volt.  400  cycl« 

driv*.  ut«d  widely  by 
tbt  induatry  Hi9hly 
reliable  field-proven, 
tested  ond  op- 
preved  by  many 


AS80  120  volt,  400 

cycle  drive,  supplied  to 
0  phase  ongle  or  with 
o  90  *  tog  Most 


A587  26  volt.  400 

cycle  drive  the  phose 
of  closure  ond  break 
held  to  close 
i  m  i  t  s  for  inter- 
chongeoble  use 


AS86  6  volt,  60  cycle 
drive,  45  phase  log. 
Here's  a  chopper  so  re¬ 
liable  that  you  can 
rt  it  into  service 
ond  forget  it  for 
theusonds  of 


FOR  HIGH-SPEED  k 

INDUSTRIAL  SOLDERING  1 

Use  G-E  I 

Calrod*  Soldering  Irons  H 

HERE’S  WHY  THEY  ARE  PREPERRED  BY...  V 

PRODUCTION  MEN  ...  because  they  are  .  || 

built  tough  for  long,  continuous  production 
line  soldering.  With  calorized  or  ironclad 
tips,  they  stay  clean,  solder  fast  and  can  be^ 
easily  disassembled. 

MANAGEMENT  MEN...  G-E  irons  last  . 
longer  and  need  less  service.  Exhaustive  tests 
by  some  of  the  world's  largest  soldering  iron 
users  show  that  C-E  irons  save  them  money. 

MAINTENANCE  MEN  .  .  .  because  superior  I^BI 

features,  like  the  cord-strain  insulator  which 

withstands  a  pull  of  3.S  pounds,  makes  far^^k 

less  maintenance  necessary.  When  it's  occa- 

sionallv  necessary,  the  dependable  G-E  car- 

tridge  (leater  slips  right  out  for  servicing — 

just  pull  a  pin. 

FOR  FREE  BULLETIN,  GEA-4S19,  ask  vour 
nearby  G-E  distributor,  or  write  to:  !^t. 

720-66,  General  Electric  Co.,  Schenectady,  ■ 

New  York.  'R^giHarsd  Tradamort  ■ 

GENERAL^  ELECTRIC 

720-66 

Precision  Gear  Train 


for  STANDARD 
SERVO  BREADBOARDS 

Roffes  ap  to  15,000  to  1 

O  Uniform  fronimittlea  of 
torque  witk  obsolvfa  mini¬ 
mum  baeklask 

OFaee  mouafing  may  be  pro¬ 
vided  for  most  eeetrel 
motors  and  electromeckae- 
leal  eomponeets 


We  SPECIALIZE  la  th*  design  and  preduetien  of  miniature 
preeitlen  gear  trains  built  to  your  requirements  tor  use  In  laboratory 
and  JAN  specification  equipment.  Send  us  your  job  specifications 
for  our  estimate  today. 


I  PROOUCTION  TECHNIQUB 


(CMtilMd) 


Holdai  ior  pracut  lanqtht  oi  wlra  usad  in  ionning  cobla  harnatt  at  GE  plant.  Cirailai 
wood  rim  it  convaniont  ior  turning  holdar.  Spool  oi  lacing  cord  ia  on  top 


addition,  individual  wires  are  facilitates  turning  the  holder.  A 
identified  by  printing  or  hot  stamp-  wood  peg  projecting  up  at  the 
ing  on  the  insulation  at  each  end.  A  center  ho'.ds  the  spool  of  lacing  cord 
rim  supported  by  four  wood  spokes  used  for  tying  the  wires  together. 


Detecting  High-Loss  Electrolytic  Capacitors 


Despite  wide  capacitance  variations  meter  in  conjunction  with  the  sim- 
of  electrolytics,  the  loss  or  dissipa-  pie  test  circuit  shown.  The  Variac 
tion  factor  of  incoming  units  is  in-  serves  principally  to  reduce  the 
dicated  directly  on  the  meter  of  a  voltage  applied  to  the  electrolytic, 
production-tester  developed  by  Carl  The  transformer  isolates  the 
G.  Braun,  field  engineer  for  Hoi-  ground  of  the  power  line  from  the 
liday-Hathaway  Co.,  Boonton,  N.  J.  ground  of  the  phase  meter.  The 
The  new  technique  for  detecting  value  of  the  resistor  used  in  series 
and  rejecting  high-loss  capacitors  with  the  capacitor  under  test  de- 
is  based  upon  use  of  the  Technology  pends  within  a  factor  of  10  on  C. 
Instrument  Corp.  type  320-A  phase  If  the  capacitor  is  perfect,  with 


•dwin  i.  guthmon 
company  it  ^ 
the  world's  lorgest 
independent  maker 


electronic  components 


Setup  for  checking  lose  oi  electiolylics  ae  last  oe  they  con  be  placed  acroee  a 
pdi  of  test  terminals 


•dwin  i.  guthmon  &  co.,  inc. 

IS  s.  threop  st.  Chicago  7. .  CH  3-1600 
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Sylvania  proudly  presents 
2  Zero  Focus  Voltage 
Picture  Tubes 


»SYLVMIA» 


M  nu;  lansN  ncnn  mo:  obmk  imkb;  qbmk  ies  tvnon;  RMuton  nss,  mmo,  m  imh  mm  rmb;  uon  nus:  pmtrwr;  ihimm  sn 
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Paring  anything  off  television  set  costs  is  a  tough  problem 
for  today’s  designers.  Sure,  there  are  ways . . .  and  ways, 
but  naturally  you  have  a  fine  reputation  to  maintain. 
You  want  confidence  as  well  as  cost  cutting. 

And,  that’s  just  what  Sylvania  offers  you.  Now  we 
proudly  present  2  Zero  Focus  Voltage  Electrostatic  Pic¬ 
ture  Tubes  .  .  .  quality  tested  to  assure  finest  possible 
performance,  PLUS  real  design  savings. 

Types  17RP4and  21FP4 

These  new  Sylvania  tubes  are  electrostatic  focus,  mag¬ 
netic  deflection,  all-glass  direct-view  picture  tubes. 
Owlstanding  Savings  result  from  the  elimination  not  only 
of  focus  coils  and  fixed  magnets,  but  also  potentiometers 
and  condensers  to  adjust  focus  voltage. 

Special  features  of  these  new  tubes  include:  (1)  a 
neutral  filter  face  plate  which  greatly  improves  picture 
contrast;  (2)  the  ion  trap  gun  which  focuses  at  zero 
voltage;  (3)  an  external  conductive  coating  that  acts  as 
a  filter  condenser. 

Critical  Materials  ara  Saved,  too.  ’The  elimination  of  mag¬ 
nets  and  other  components  conserves  your  allotments  of 
cobalt,  nickel,  and  copper . . .  prevents  plant  tie-ups  and 
costly  delays.  Complete  data  sheets  for  both  these  tubes 
are  now  available.  For  your  free  copies  address:  Sylvania 
Electric  Products  Inc.,  Dept.  R-1402,  Emporium,  Pa. 


SYLVANIA 

17RP4 


TCaMn 


easily  mounted 


vfpc  roll  -  rTwn 

TiMi«»c  MM**  »* 

coil 

tUZASIW 

**H*''^**  fc  .i  fCV*-  *  •*  ^ 


1027  NEWARK.  AVE.,  ELIZABETH  3  NEW  JERSEY 


PHYSICISTS 


SENIOR  RESEARCH 
ENGINEERS 


SPECIALISTS  IN 
HIGH-SPEED 


#1197  BUTTON  STEM  MACHINE  for 
MINIATURE  TUBES  (24  Head)  For  min¬ 
iature  and  sub-miniature  tubes.  Two  up¬ 
per  molds  for  making  non-tubu'ated  stems 
with  short  lead  wires.  Dual  motor  drive. 
Capacity  1000  per  hour. 


Kahla's  40  years  af  experience 
•liaiMlte  trial  orders  and  ex- 
periaental  set  •  ups.  Standard 
leeliags  for  oil  tube  monufoc- 
lariag  eventualities  already  hove 
boM  tested  and  appraved.  This 
■eons  tbot  Kahle  can  assemble 
OMchinet  for  everything  from 
tnb-niiaiature  to  lorgest  TV  pic- 
taro  tubes  to  your  exact  speci- 
fieotions  ...  at  lower  costs! 


Senior  Engineers  and  Physi¬ 
cists  having  outstanding 
academic  background  and 
experience  in  the  fields  of: 


Machitmy  for  all  typts  oi 
alaeiran  tubas  and  ratatad 
glass  products. 

CoasaltaUom  imitod.  Writs 
today  foe  oar  aaa  catalog 
with  complata  deoils. 


•  Microwave  Techniques 

•  Moving  Target  Indication 

•  Servomechanisms 

•  Applied  Physics 

•  Gyroscopic  Equipment 

•  Optical  Equipment 

•  Computers 

•  Pulse  Technicpies 

•  Radar 

•  Fire  Control 

•  Circuit  Analysis 

•  Autopilot  Design 

•  Applied  Mathematics 

•  Electronic 

Subminiaturization 

•  Instrximent  Design 

•  Automatic  Production 

Equipment 

•  Test  Equipment 

•  Electronic  Design 

•  Flight  Test 

Instrumentation 


1309  Sovenfh  St.,  North  Bergen,  N.  J. 


ENGINEERING  CO. 


are  offered  excellent  work¬ 
ing  conditions  and  opportuni¬ 
ties  for  advancement  in  our 
Aerophysics  Laboratory.  Sal¬ 
aries  ore  commensxirote  with 
ability,  experience  and  back¬ 
ground.  Send  information  os 
to  age,  education,  experience 
and  work  preference  to: 


NORTH  AMERICAN  AYUTION,  INC. 

Aerophysics  Laboratory 
Box  No.  K-4,  12214  S.  Lakewood  BM. 
DOWNEY,  CALIFORNIA 
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Minneapolis-Honeywell  eliminates  soldering  operations 
by  slipping  TEMFLEX  105  over  coil  leads 

Quantity  use  of  Teniflex  105  flexible  plastic  tubing  effects  substantial 
savings  in  assembly  costs  of  the  RA  117  Protectorelay  oil  burner 
control,  according  to  Minneapolis-Honeywell  Regulator  Company, 
makers  of  the  famous  MH  Control  Systems  and  Brown  Instruments. 

Assembly  of  tlie  control  calls  for  suitable  insulation  of  two  lead 
wires  from  each  of  two  coils  of  the  type  shown  in  the  illustration. 

Conventional  methods  would  call  for  clipping  off  the  lead  wires  close 
to  the  coils,  and  making  soldered  joints  to  insulated  wires  —  calling 
for  four  soldering  o|)erations  for  each  control. 

But  Minneapolis-Honeywell  merely  slips  a  length  of  Temflex  105 
over  each  lead.  RESULT :  Soldering  operations  are  eliminated  .  .  . 
leads  are  thoroughly  insulated,  remain  flexible  .  .  .  assembly  costs 
are  cut  down. 

Service  advantages  of  Temflex  105  —  in  this  and  many  other  applica 
tions  —  are  even  more  outstanding.  This  Irvington  tubing  is  approved 
by  Underwriters’  Laboratories  for  90°  C  operation  in  oil  —  as  well  as 
for  continuous  operation  at  105°  C.  In  addition  to  this  superior  oil 
resistance,  Temflex  105  offers  good  resistance  to  mineral  and  coal  tar 
solvents  —  and  prolonged  exposure  to  acids  and  alkalies  has  little 
effect  on  its  initial  high  dielectric  strength  of  1200  vpm.  ^ 

Get  the  full  facts  on  Temflex  105  —  mail  the  coupon  for  free  technical  data  sheet.  ' 


S«ii<f  this  eonvenimnt  coupon  now 


Irmnqton 

VARNISH  A  INSULATOR  COMPANY 

Irvington  11,  New  Jersey 

Plants:  Irvington  N,  J.;  El  Monte,  Calif.;  Hamilton,  Ontario,  Canada 


Irvington  Varnish  &  Insulator  Co. 

6  Argyle  Terrace,  Irvington  11,  N.  J. 

Gentlemen: 

Please  send  me  your  technical  data  sheet  on  Temflex 
105  Plastic  Tuhing. 

Name . . Tide _ _ 

Company _ _ 

Street _ 

City . . - . Zone . . Sialo.. 


For  Further  Information,  Consult  pages  9Z-93  in  the  J9S1-19SZ  Electronics  Buyers'  Guide 
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CAPACITOR  UNDER  TEST 


MODH 

340.A 

SIR  VO -DESIGN 


330-A 

BAND -TASS 

Maximum  ottanuotian 
yotof  than  SO  db.  Unity 
pat*  band  pain. 


0.02  to  2,000  cps. 

24  db/octovo  each  side 

EACH  MODEL  FEATURES 


350-A 

REJECTION 

Band  rajaction  or  sharp 

null  fllt^nf.  Unity  gain 
outsido  rofoction  rogion. 


G  High  and  low  cut-off  frequencies  independently  tuned  over  the  entire 
frequency  range  #  Adjustable  center  frequency  •  Adjustable  band 
width  •  24  db/octave  attenuation  rates  with  peaking  to  reduce  comer 
frequency  attenuation  •  Single  scale  logarithmic  dials  #  Five  decade 
bands  G  Internal  noise  less  than  100  microvolts  g  Maximum  input  signal 
10  volts  G  Output  impedance  500  ohms  or  5,000  ohms  g  Input  and 
output  buffer  stages  g  Electronic  regulated  supplies  g  Excellent  gain 
and  calibration  constancy  g  Price  $450. 


EtECTROHIC  EltT^ 


NEW 


FRODUCTION  TECHNIQUES  (CMlHiiMd) 


BAND  PASS  •  REJECTION  #  SERVO 


TmI  circuit  used  with  phase  meter 


zero  loss,  the  meter  reads  90  de¬ 
grees.  If  the  capacitor  has  loss  due 
to  shunt  or  series  internal  resist¬ 
ance,  the  meter  reads  less  than  90 
degrees  depending  on  the  amount  of 
loss  and  the  size  of  C. 

The  meter  scale  may  be  revised 
to  read  dissipation  factor  directly, 
but  in  production  tests  it  is  usually 
only  necessary  to  check  that  the 
angle  measured  is  above  some  mini¬ 
mum  value,  using  the  “red-line” 
technique. 


Paper  Containers 
’  Cut  Potting  Costs 


Changing  from  conventional  iron 
mixing  and  pouring  pots  to  paper 
containers  reduced  the  cost  of  pot¬ 
ting  a  military  electronic  compon¬ 
ent  by  21^  per  unit  at  Emerson’s 
Jersey  City  plant.  The  new  produc¬ 
tion  technique,  introduced  by  chief 
methods  engineer  Tom  Bellavia, 
eliminates  cleaning  of  iron  pots 
every  20  minutes  writh  expensive 
and  nau.seating  xylol  solvent. 

The  conical  paper  cup  now  used 
is  thrown  away  when  empty.  For 
pouring,  the  tip  of  the  paper  cup  is 
cut  off  with  scissors.  A  wood  dowel 
rod  held  over  the  resulting  hole 


For  use  in  the  d-c  path  of  a  servo  loop  to  obtain  either  proportional-plus- 
integral  or  proportional-plus-derivative  correction  for  experimental 
determination  of  optimum  filter  characteristics. 

G  Direct  reading  in  frequency  and  attenuation  ratio  g  Single  scale 
logarithmic  dials  g  Four  decade  bands  g  Input  and  output  buffer 
stages  g  Electronic  regulated  supplies  g  Filament  drift  cancellation 
G  Good  gain  and  calibration  constancy  g  Price  $350. 


0.01  to  100  cps. 


Maximvm  attanuatieii  200,000  CpS.  Bpnd  rtjcclien  or  thorp 

groolor  thon  60  db.  Unity  24  db/oCtOVC  COCh  Sldo  "Coring.  Unity  goin 

post  bond  gain.  '  owttido  rojocHon  rogion. 

EACH  MODEL  FEATURES 

G  High  and  low  cut-off  frequencies  independently  tuned  over  entire 
frequency  range  g  Adjustable  center  frequency  g  Adjustable  band 
width  G  24  db/octave  attenuation  rates  with  peaking  to  reduce  comer 
frequency  attenuation  g  Single  scale  logarithmic  dials  g  Four  decade 
bands  g  Internal  noise  less  than  5  millivolts  g  Maximum  input  signal 
5  volts  G  Output  impedance  500  ohms  g  Input  and  output  buffers 
G  Good  gain  and  calibratiqn  constancy  g  Small  size  g  Price  $275. 

All  KROHN-HITE  instruments  are  fully  guaranteed 
for  one  year  against  defective  materials  and  workmanship. 


KROHN-IHTE  INSTRUMENT 


DEPT.  E  580  AAASSACHUSETTS  AVE  CAMBRIDGE  39,  MASS.  U.S.A. 


Damonstrating  Emerson'!  use  oi  conical 
paper  cup  and  dowel-rod  valve  for  HU- 
inq  conlainars  with  potting  compound. 
MUitary  classification  prevents  showing 
actual  component.  Compound  is  mixed 
la  gallon  icecream  container  at  left 
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BETTER  in  all  ways!  Gives  better  over-all 
focus— hair-line  sharpness  from  edge-to-edge 
—with  NO  critical  materials  for  focusing . . . 
and  STAYS  SHARP  under  considerable 
variation  in  line  voltages. 

REQUIRES  NO  re-engineering  of  present  tele¬ 
vision  chassis  .  .  .  NO  added  high  voltage 
focus  circuit  .  .  .  NO  added  receiver  tubes 
_ NO  additional  components  except  an  in¬ 
expensive  potentiometer  or  resistor. 


FOCUSES  by  using  D.C.  voltage  already 
available  in  the  receiver. 

ELIMINATES  focusing  coils  and  magnets 
. . .  saves  critically  scarce  copper  and  cobalt. 

•  •  • 

Thh  new  Raukmd  developmenf  i$  now 
avaihblo  in  subtfonfiol  quantitiot  in  17 
and  20  inch  roetangular  fubos.  For 
furthor  information,  addrou  . . . 


THE  RAULAND  CORPORATION 
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CUt<XU^cCoK 


NEW  MODELS 


NEW  DESIGNS 


St£  0*  mfUle 

AmttKiM  Tiiivisiox  t  Radio  Co 

Qu^Uttf  ^tme*  f^3f 


INVERTERS 


Stack  Arkars  ar  Special  Tabes  ta  Meet  Every  Need 
SQUARE,  ROUND,  RECTANGULAR 
.450'  ta  25'  I.P.  H'  ta  30'  laog.  Taleroacas  ±  .002' 

You  find  PARAMOUNT  NIWl5Ar//oc-Bo«n</Kreft 

^iral  Wound  Paper  paper  tubing.  Heated 

lubes  at  the  core  of  coil  shellac  forms  an  adhesive 

dependability  in  nation-  bond  between  the  lami- 

ally  known  ^oducts  and  nations.  Absolutely  mois- 

equipment.  That’s  proof  ture  resistant, 

they’re  madt  rightto  wind 

right  and  stay  right  on  siND  fOI  AllOt  LIST 
the  job.  Hi-Dielectric. 

Hi-Strength.  Kraft,  Fish 

Paper,  Red  Rope,  or  any  Writ*  on  cemaony  ItiiMrliaad 

combination,  wound  on  for  ttock  orbor  list.  Inciwdat 

automatic  machines.  many  add  sisat. 


fof  fnvarfmg  0.  C.  to  A.  C.  .  •  • 
Spaciolly  Dasignad  for  oparoting  A.  C 
(odtos,  Talaviston  SaH,  Ampiifiars,  Ad- 
drass  Systams,  and  Rodto  Tast  Equip-  A 
mant  from  D.  C.  Voltogas  in  Vahtdas,^^ 
k  Ships,  Troins,  Fionas  and 
^  in  O.C.  Oafricts. 


PAPER  TUBE  CORP. 

616  LAFAYCTTE  ST.,  FORT  WATNI,  IND. 

N^ru  qf  Paptr  Tubing  for  the  EUctrical  Indnstry 
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%«‘1952  HEATHKITS 


S'  OSCILLOSCOPE  KIT 

•  N«w  "»pot  »hap«"  control  for  spot  odjustmont  —  to  givo  roolly  shorp 
focusing. 

•  A  total  of  ton  tubot  including  Ci  tubo  ond  fivo  minioturos. 

•  Coscodod  vorticol  omplifiors  followod  by  phoso  splittor  ond  bakmcod 
push-pull  doAoction  omplifiors. 

•  Grootly  roducod  rotroc#  tint#. 

•  Stop  ottonuotod  froquoncy  componsotod  —  cothodo  followor 
ticol  input. 

•  Low  impodonco  vorticol  goin  control  for  minimum  distortion. 

•  Now  mounting  of  phoso  splittor  ond  doAoction  ompliAor  tubos  noor 

•  CR  tu^  boso. 

•  Grootly  simpliAod  wiring  loyout. 

•  tncroosod  froquoncy  rosponso  ~  usoful  to  5  MC. 

•  Tromondous  sonsitivity  .03  RMS  por  inch  Vortical  .6V  RMS  por  irKh  Hor. 

•  Duel  control  in- vornior  swoop  froquoncy  circuit  —  sn>oothor  octing. 

•  Positivo  or  nogotivo  pook  intornol  synchronisotion. 

•  Multivibrotor  typo  Wido  Rongo  Swoop  Gonorotor. 

A  brand  new  1932  Heathkit  OKilloscope  Kic  with 
standing  features  and  really  excellent  performance.  A  scope  you1l  truly 
like  and  certainly  want  to  own. 

The  kit  is  complete  with  all  parts  irKluding  all  tubes,  power 
former,  punched  and  formed  chassis,  etc.  Detailed  insiruaion  manual 
makes  assembly  simple  and  clear  —  conuins  step-by-step  inscructions. 
piaorials.  diattranu.  schematic,  circuit  de- 
i  Krtption  af>d  uses  of  scope.  A  truly  out- 
I  asar^ing  value. 

I  MODEL  0-7 

I  SHIPPING  Wr  24  LBS. 


$4350 


“^aUlLlSSIl 
a.  F.  sieiiALl 
SEN.  KIT 


VACUUM  tube 

VOLTMETER  KIT 

•  Now  styling  —  formd  coso  for  boouty. 

•  Now  truly  compoct  siio  —  Cobinoi  4Vb**  doop  x  d-l/IA"  wido 
X  TH**  hiph. 

•  Quolity  Simpson  200  microomp  motor. 

•  Now  ohms  bottory  holding  clomp  ond  spring  clip  —  ossuronco  of 
good  oioctricol  contoct. 

•  Highost  quolity  procision  rosistors  in  multiplior  circuit. 

•  CoTibrotos  on  both  AC  and  DC  for  moximum  occurocy. 

•  Torrid  covorogo  —  Roods  from  !^V  to  1000V  AC,  v^V  to  1000V 
DC,  ond  .1  to  ovor  1  billion  ohms  rosistorsco. 

•  Lorgo,  cloorly  nscKkod  motor  scolos  indicoto  ohms,  AC  Volts, 
DC  Volts,  ond  DA  ~  hos  xoro  sot  mork  for  FM  olignmont. 

•  Now  styling  prosonts  ottrectivo  ond  profossionol  oppooronco. 

The  1932  Model  Heathkit  Vacuum  Tube  Voltmeter! 
Newly  designed  cabinet  combines  style  aiui  beatuy 

kwith  compactrtevs.  Greatly  reduced  size  to  occupy  a 
minimum  of  space  on  your  work-bench.  Covets  a  tre- 
metulous  range  of  measurements  and  is  easy  to  use. 
Uses  only  oiuility  components  including  1%  precision 
resistors  in  multiplier  circuit  for  greatest  accuracy, 
Simpson  200  microamp  meter  with  easy  to  read  scales 
for  fast  and  sure  readings. 

All  parts  come  rijAt  with  kit.  and  complete 
instruction  manual  makes  assembly  a  cinch. 
MODEL  V-5 

f  SHIPPING  WT.  S  LBS, 


»24*P 


you  SAVE  BY  ORDERING  DIRECT  FROM  MANUFACTURER 


MICHIOAN 
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NEW  YORK 

TRANSFORMER  CO.,  INC 

ALPHA,  NEW  JERSEY 


nOOUCTION  TtCHNIQUES 


serves  as  a  pouring:  valve.  The 
dowel  rod  is  alternately  raised  and 
lowered  as  the  cup  is  moved  over  a 
tray  of  units  awaiting  potting,  to 
start  and  stop  the  flow  of  potting 
compound  without  drip.  The  cups 
fit  in  a  simple  metal  holder.  Dowel 
rods  are  discarded  when  compound 
hardens  on  them,  as  new  rods  are 
cheaper  than  the  cost  of  cleaning 
them. 

For  initial  mixing  of  potting 
compound,  formerly  used  2-quart 
porcelain  pots  have  been  replaced 
with  disposable  1-gallon  icecream 


HERMETICALLY 
SEALED  UNITS 


NYT  hermetically  sealed  trans* 
formers  are  available  in  all  stand- 
jard  sizes  to  meet  MIL-T-27  speci* 
Ifications,  and  especially  designed 
l^onstructions  for  a  wide  variety  of 
military  as  well  as  civilian  applica¬ 
tions.  Designed  and  built  to  meet 
the  most  exacting  specifications. 
Production  facilities  for  quantity 
production  of  all  sizes. 


HORNET  transformers,  pioneered 
by  NYT,  are  of  open  type  construc¬ 
tion,  utilizing  Class  H  insulating 
materials.  Approximately  one- 
fourth  the  size  and  weight  of  com¬ 
parable  Class  A  units.  Filament 
and  plate  supply  transformers  and 
chokes.  Units  can  be  designed  for 
ambients  up  to  190  deg.  C.,  alti¬ 
tudes  up  to  60,000  feet;  power 
ratings  from  2YA  to  5KVA. 


Pourinq  rMin  irom  dlapoaobl*  paper  cup 
into  mold  containiiiq  Hamilton  Ston- 
dord'a  aloctronie  snbasMmbly  for  con- 
IroUInq  How  oi  iuol  to  airerait  qas* 
turbine  enqlnei.  Potted  unite,  niter  re¬ 
moval  irom  mold,  are  shown  In  lore- 
qround 


containers  costing  13^  each  in  1,000 
lots.  These  containers  are  dis¬ 
carded  when  empty,  eliminating  the 
cost  of  cleaning  porcelain  con¬ 
tainers.  The  faster  pouring  rate 
made  possible  by  use  of  paper  cups 
permits  mixing  twice  as  much  com¬ 
pound  as  before  and  still  using  it 
up  before  thickening  starts.  Of  the 
total  saving,  11^  per  unit  is  due  to 
use  of  gallon  paper  containers  and 
10^  per  unit  to  use  of  Lily  conical 
paper  cups  for  pouring.  Similar 
savings  are  being  obtained  by  using 
papers  cups  for  pouring  other  pot¬ 
ting  compounds. 

Conventional  flat-bottom  paper 
cups  are  used  for  over-the-lip  pour¬ 
ing  of  quick-hardening  resin  dur¬ 
ing  potting  of  tiny  electronic  sub- 


POWER,  AUDIO,  FILAMENT 
and  PLATE  TRANSFORMERS 
REAaORS  •  FILTERS  •  CHOKES 
TV*  RADIO  •  ELECTRONICS 


EngfnMring  and  development  facilitiee 
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o  < 


Are  all  brant 
Specifications 


-*  u  s  T  Q  p  ^ 

davohm  I 


■  '’Rfss 

PfO,e  f, 

/ou  aide, 


«fs;sroRv 

’ /h. 


fsisroRs 


,  Naturally,  n 
•  f/ie  right  to 


#  Brands  of  Rosistors  vary  as  widely  in 
tho  complolonoss  of  a  lino  and  in  por- 
formanco,  as  do  brands  of  any  other 
product. 


DAVEN  originated  the  first  pie>type, 
wire  wound  Resistor  more  than  a  gen> 
oration  ago.  Since  that  time,  DAVEN 
has  designed  and  manufactured  Pre¬ 
cision  Wire  Wound  Resistors  of  every 
conceivable  type  to  meet  the  increasing 
demands  of  the  electronics  industry. 


SUPER  DAVOHM  RESISTORS  are  noted 
for  their  high  stability  and  accuracy  un¬ 
der  extreme  temperature  and  humidity 
conditions.  DAVEN  Resistors  are  made 
in  accordance  with  JAN-R-93  specifica¬ 
tions  and  are  in  use  in  all  types  of 
Army,  Navy  and  Air  Force  electronic 
ec|uipment. 


DAVEN  has  developed  special  small 
precision  Resistors  for  use  in  minia¬ 
turised  assemblies.  All  types  of  mount¬ 
ings,  sizes,  tolerances  and  temperature 
coefficients  are  available  from  a  large 
variety  of  standard  types.  That's  why 
DAVEN  can  All  your  precision  Resistor 
needs. 


SUPER  DAVOHM 


RESISTORS 


THE 


CO. 


Taka  advantag#  of  DAVEN's  ad- 
vaiKod  anginaaring  and  manufac¬ 
turing  tachniquas  to  help  with  any 
koslstor  problom  confronting  you. 


HICH  POWI0 
F  Lt  XIB  LE 


PMOTOCCLL 

CABI.C 


TRANSRADIO  LTD 


VIOY  low 
C4PACITAMCI 


138A  CROMWHL  ROAD  LONDON  SW7  (NCIAND< 
CAHIIS .  r/?AMSffAD  lOMDOV. 


TERMINALS: 

Screw-typt  »B|KiratBly 
ftfLoHd,  HbU  pBrmoiiBiitly  in 
mBtal  strip. 

RATED: 
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For  Sub-Panel  and  Chassis 


CURTIS 
Type  "FT” 
BLOCKS 


FtBd*thrw,  foctory  atsembltd 
1  to  16  ftrininoU. 


300  Vehs  bofwit  HnniiNib 
of  oppesito  pokinty  ond  to 
groond.  20  Amps.  (CooSBrvo- 

tivo). 


Writo  for  Buibfin  DS* 
Ml.  for  quick  roftroncB 
consult  our  condonsed 
catalog  in  fho  McGraw- 
Hill  Elocfricol  Coto/og 
for  Production 
Engineers. 


CURTIS  DEVELOPMENT  &  MEG.  CO. 


1.  Head  radii 

2.  Head  diameter 

3.  Body  diameter 

4.  Thread  form 

5.  Lead  error 

6.  Thread  size 

7.  Rockwell  hardness 

8.  Head 'Body- 
Thread  concentricity 

9.  Head  height 

10.  Socket  size  and  depth 


Wintt 


THE  LOWEST  EVER 
CAPACITANCE  OR 
ATTENUATION 


rt^oiiespecio//^o^itgtdtoh»Ki/e 

diiTct  enguirfes  fivmo¥tneasan<C 


^ImMiDunoiurautsfottusJk. 

SilMmObdan  SriUemeatbggoarehecii. 


A  TIMELY  MESSAGE 

for  America's  Electrical  and 
Electronic  Manufacturers 


IN  THE  1952  PRODUCTION  PICTURE  a  more-essential-than-ever  part 
will  be  played  by  Federal  Selenium  Rectifiers: 

1~BocaUS6  selenium  rectifiers  have  an  almost  limitless  variety  of  uses— 
the  result  of  tremendous  advances  made  in  techniques  and  applications 
since  these  unique  AC-to-DC  power  conversion  components  were  intro¬ 
duced  to  the  U.  S.  in  1938  by  Federal. 

2~BocaUSO  selenium  rectifiers  definitely  save  critical  materials,  such  as 
copper  and  steel. 

3~BocaUSO  selenium  rectifiers  definitely  save  high-priced,  hard-to-get 
manpower— through  simplifying  equipment  designs,  reducing  component 
needs  and  eliminating  numerous  production  and  assembly  operations. 

THESE  ARE  THE  MAIN  REASONS  why  manufacturers  of  electrical  and  electronic  prod¬ 
ucts  will  find  it  advantageous  and  profitable— in  times  oj  allocations  and 
shortages— VO  utilize  the  distinnive  qualities  and  immense  versatility  of  Federal 
Selenium  Rectifiers.  'i 

IN  MANY  INDUSTRIES  Federal  Selenium  Rectifiers  are  firmly  established  as  a  compact, 
rugged,  silent  and  dependable  source  of  DC  power— being  used  for  power  supplies, 
battery  chargers,  voltage  regulators,  engine  starters,  cathodic  protection  and  other 
units,  as  well  as  heavy  equipments  such  as  power  generators. 

SINCE  1946/  when  Federal  introduced  its  now-fiamous  miniatstre  selenium  rectifier, 
30,000,000  units  of  this  type  have  been  shipped  to  the  field— for  installation  in 
radio  and  TV  receivers— to  replace  rectifier  tubes,  save  space  and  weight  and  elim¬ 
inate  cosdy  or  scarce  components. 

BACKED  BY  YEARS  of  outstanding  accomplishments  in  power  conversion  engineering 
for  industrial  and  military  requirements,  and  offering  opportunities  singularly 
pertinent  to  present-day  supply  conditions.  Federal  Selenium  Rectifiers  are  a  logi¬ 
cal,  dependable  and  economical  answer  to  many  of  the  DC  power  problems  now 
confronting  manufaaurers. 

Let  us  prove  it  by  sending  you  complete,  up-to-the-minute  data  on  your  particular 
spccifica,Ions.  Write  to  Dept.  F-813. 

'^AmmrUa's  Oldest  and  Largmst  Manufaetunr  of  Sotmnlum  Rttifimrs* 

Federal  Telephone  and  Radio  Corporatton 

SELENIUM-INTELIN  DIVISION,  100  Kingsland  Road,  Clifton,  N.  J. 

In  Conodo:  Eodorol  Eloctric  M«nwfoctwrtnf  Ccmpony,  ltd..  Montropl.  P.  O. 

Export  Distributors:  InUrnotionol  Stondord  Eloctric  Corp..  47  irood  $t..  N.Y 
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PRODUCTION  TECHNIQUCS 


assemblies  at  United  Aircraft’s 
Hamilton  Standard  Division  in 
East  Hartford.  Here  atrain,  cups 
are  discarded  when  empty. 


Leak  Tester 

An  ordinary  vacuum  cleaner,  a 
water  column,  a  tank  of  Freon  gas 
and  a  PrestoHte  plumber’s  torch  are 
the  essential  elements  in  the  tech¬ 
nique  employed  at  DuMont’s  East 
Pater.son,  N.  J.  plant  for  detecting 
and  locating  leaks  in  housings  of 
military  electronic  equipment.  One 
setup  uses  a  dummy  panel  for  check¬ 
ing  the  body  housing,  and  anothei 
uses  a  dummy  body  for  checking 
the  gasketed  cover  panel. 

For  checking  body  units,  the 
dummy  panel  is  arranged  for  quick 
clamping  to  the  body  under  test. 
Rubber  hose  goes  from  this  panel 
to  the  valves  of  the  system.  With 
the  dummy  panel  on  a  body,  the 
vacuum  cleaner  is  used  to  evacuate 
the  body  housing,  with  the  water 
column  serving  as  a  visual  indi¬ 
cator  of  the  degree  of  vacuum.  A 
valve  in  the  vacuum  cleaner  line  is 
then  closed  and  the  water  column 
watched  to  see  if  the  housing  holds 
its  vacuum.  For  the  particular  unit 
shown  in  production,  tolerance 
limits  permitted  not  more  than  a  ^ 


•Mold  making 


molded  cortp-i  s:  One  of 

the  original  plastic  morders,  Mack  exper¬ 
ience  dates  back  over  three  decades,  to 
the  beginning  of  the  industry.  From 
design  to  final  inspection.  Mack  manu¬ 
facturing  methods  —  keyed  to  the  elec¬ 
tronic  industry  —  give  assurance  that  each 
part  is  electrically  and  mechanically  cor¬ 
rect  Complete  service  from  blueprint  to 
finish  features  deliveries  to  meet  your 
assembly  line  schedules.  Inquiries  will 
receive  prompt  attention;  address  Mack 
Molding  Company,  Inc.,  Wayne,  N.  J. 


FROM  3  COMPUTE  PLANTS 


•  WAYNE.  NEW  JERSEY 


•ARIINGTON,  VERMONT 


Setup  for  detactlnq  pinhole  leaks  In 
body  housinq  of  military  electronic  qear. 
Plumber's  torch  is  on  bench  at  left,  next 
to  dummy  cover  panel,  and  Freon  qas 
tank  is  on  floor  at  rlqht 


OVER  30  YEARS  OF 
MOLDING  SERVICE  TO  INDUSTRY 


ERlOO,  P. 
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Another 

Unusual 

^  * 

Seletron  Application 


Touch-Plate  Mfg.  Co.  of  Long  Beach,  Calif,  con¬ 
siders  the  rectifier  in  each  of  its  control  units  a 
highly  important  "artery”  of  the  system  . . .  That’s 
why,  after  severe  tests  for  temperature,  load  capac¬ 
ity  and  longevity,  they  have  chosen  SELETRON 
Selenium  Rectihers. 

The  rectifier  incorporated  in  “Touch- Plate” 
(Just  touch  it  and  the  lights  go  on  anywhere  in  the 
house!)is  SELETRON’s  Model  PI  BIEIC,  1-3/16" 
cell  size,  and  rated  at  26V  AC  input.  It  converts 
AC  to  DC  for  the  “Touch-Plate”  relay. 

SELETRON  Selenium  Rectifiers  are  available 
in  ratings  from  a  few  mils,  up  to  thousands  of 
amps!  New  industrial  electronic  uses  are  con¬ 
stantly  turning  up  for  these  versatile  and  depend¬ 
able  rectifiers— both  in  miniature  sizes  and  heavy 
stack  assemblies  .  . .  and  of  course  SELETRON  is 
the  choice  of  a  growing  list  of  manufacturers  in 
communications  and  'W. 


modem  new  lotc^voltage 
remote  control  light 
switch  systems  employs 


SELENIUM  RECTIFIERS 


AAay  we  help  with  your  recti¬ 
fication  problems?  Write  us 
without  obligation.  Our  engi¬ 
neering  department  can  be  of 
real  assistance . . .  And  please 
ask  for  our  helpful  Bulletin 
No.  104  D  1. 


JULTULn  a 

HScIclntiiH 


RADIO  RECEPTOR  COMPANY,  INC. 


Sinre  1922  In  RmMm  mnd  Eler(r«Nice 

SALES  DEPT;  2S1  West  19th  Street.  New  York  11.  N.  Y.  •  FACTORY;  84  North  9th  Street,  Brooklyn  11,  N.  V. 
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Designed  for  high  degree  of  versatility  and  to  meet  severe  operating  con¬ 
ditions  where  performance  reliability  is  vital.  Adaptable  to  many  different 
circuit  arrangements.  Rigid,  cast  aluminum  bodies.  Balanced  armature 
construction.  Highly  resistant  to  shock  and  vibration.  Available  A.C.-D.C. 
Also  special  models  built  for  specific  requirements. 

Relay  assemblies  can  be  modified  to  meet  Armed  Services  applications. 
Submit  your  requirements  for  our  recommendations. 

EnguMring  R*prM«ntaUT»i  in  Principal  CitiM 


Write  for 
Bulletin  30-6 


RELAYS 

SIGN  AIL 

ENGINEERING  G  MFG.  CO. 
154  WEST  14'“  SI  NEW  YORK  11. NY 


The  Teletronics  Model  PC- 100  Pulse  Generator 
and  Calibrator  was  designed  as  an  accessory 
for  general  use  with  triggered  oscilloscopes. 
However,  the  variety  of  waveforms  generated 
and  the  flexibility  of  operation  provided  make 
it  a  valuable  instrument  for  many  other  pur¬ 
poses. 


The  Pulse  Calibrator  produces  two  rectangular 
pulses  of  short  duration  whose  amplitudes  and 
polarities  can  be  independently  controlled. 
'Their  repetition  frequency  and  the  time  inter¬ 
val  between  them  are  also  adjustable.  Acctirate 
marker  pulses  and  square-waves  are  generated 
for  making  both  time  and  amplitude  measure¬ 
ments.  The  unit  can  be  synchronized  from  an 
external  source  or  it  may  be  operated  self- 
synchronous  in  which  case  a  pulse  for  synchro¬ 
nizing  other  equipment  is  generated. 


TELETRONICS  LABORATORY 


Ntodal 

PC-10OR 

illustrated 

here 


Incorporates  design  of 
HAZELTINE 
ELECTRONICS  CORP. 
Model  1456 
Senior  Pulser 

For  further  information, 
unite  or  wire 


3^- 


PROFILES  and  MODELS 

A  rtoi  money  tovor  for  industry. 

Proven  by  the  experience  of  tool  ond  die, 
electronic  machine,  rodio,  electrical 
and  instrument  fnanufacturers. 

The  Green  Engraver  zips  out  preci¬ 
sion  work  on  metal,  plastics,  wood,  glass, 
hard  rubber,  etc.  .  .  .  engraves  panels, 
name  plates,  scales,  dials,  molds,  lenses, 
instruments,  instruction  plates,  directional 
signs  ...  by  simple  tracing.  Routing, 
profiling  and  three  dimensional  modeling 
indicate  its  versatility.  Electronic  etch¬ 
ing  attachment  available. 

Specify  the  Green  Engraver  for  the  best 
in  low  cost  performance. 

Special  attachments  and  engineering 
service  available  for  production  work. 

FREE  —  Fact-packed  folder 
yours  upon  request. 


363  Putnom  Ave.,  Combridge,  Most. 


ss  Spectrometer  Chf  ck 

RARE  GASES 

HELIUM  •  NEON 
OON  -'KRYPTON  •  XENON 


Rora  Goset  ora  moti  tpadrom- 
^^MarJehecked  to  otwra  you  gosai  of 
i^bwn  purity  and  uniformly  high 
'.quality.  AvoRabla  in  commarcial-iize 
,  $y<indars  and  glass  bulbs. 

taioe,  world’s  largest  prodoiiliW 
gosas  darived  fronf  tha  atmoiiiflldiia 
con  maat  your  individual  naads  of  pur¬ 
ity.  .  .volume . . .  mixture . . .  containers . .. 

LINDE  AIR  PRODUCTS  COMPANY 

A  DIVISION  or  UNION  CAKMOl 
AND  CAiaON  COVOeATtON 
MlnItaMiSeMi  rtnni  NMrY«kl7,N  V. 
in  Conodoi 

OowWaw  Oxygon  Cewp  ony,  Uniiled,  Toronto 


MANUrACTUtBRS  OF  BLBCTKONIC  INSTBUMBNTS  AND  ntODUCTlON  TBST  BQUIPMBNT  | 
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ITS  TIME . . . 


MKesim 

rntmumy 


again 


TO  WAKE  UP  SCRAPPY! 


Scrap's  getting  scarce  again  .  .  .  com¬ 
pared  to  the  amounts  we  need  . . .  and  it’s 
up  to  all  of  us  to  hdp  produce  enough  steel. 

107,000,000  tons  of  steel  is  the  present 
rate  of  production  in  1951 . . .  119,o00,000 
tons  is  expected  in  1952. 

Last  year,  1950,  we  produced  97,800,000 
tons. 

All  that  extra  steel— enough  to  take  care 
of  both  military  and  civilian  needs— calls 
for  more  scrap  iron  and  steel. 

Scrap  Inventories  Are  Alarmingly  Low 

While  steel  mills  are  producing  at  a 
peater  rate  than  ever,  scrap  inventories 
nave  dwindled.  Many  mills  are  operating 
on  a  hand-to-mouth  basis  with  shut-downs 


threatened  unless  we  furnish  more  scrap. 

We  do  have  the  scrap.  It’s  everywhere, 
not  just  in  the  form  of  production  scrap — 
the  “leavings”  of  machining,  normally 
turned  over  to  scrap  dealers  .  .  .  but  also 
in  the  form  of  idle  metal:  obsolete  ma¬ 
chines  and  tools,  no-longer-usable  jigs  and 
fixtures,  gears,  chains,  pmleys,  valves,  pipe, 
abandoned  steel  structures,  etc. 

We  must  have  this  idle  metal  to  keep 
the  furnaces  running. 

Please  cooperate.  Set  up  a  Scrap  Salvage 
Program  in  your  plant— note.  For  a  com- 
V  plete  plan  on  “how  to  do  it”,  write  for 
booklet  “Top  Management:  Your  Propam 
for  Emergency  Scrap  Recovery”  Address 
Advertising  (^uncil,  25  W.  45  Street, 
New  York  19.  N.  Y. 


NON-FERROUS  SCRAP  IS  NEEDED,  TOO! 

This  mUssrtlssmrmt  Is  m  eontrlbmtiom,  im  the  mmtiommi  tmteresU  hg 


MlcGRAW-HILL  PUBUSHING  COMPANY,  INC 


Why  Do  We  Need  Serspf 
Steel  is  made  half  from  pig  iron, 
half  from  scrap.With  production  on  t 
the  increase,  more  scrap  must  be  ^ 
purchased.  And  it’s  up  to  you  to  “dig 
It  out”  and  sell  it. 
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330  WIST  43nd  STRin 


NfW  YOIK  13,  N.Y. 


PRODUCTION  TECHNIQUES 


(CMtiniwd) 


Utinq  Inirarad  h*at  to  loldar  harmatlc- 
teal  t•^llinala  to  thin  motol  cotoi 


in.  change  in  water  column  height 
in  30  seconds. 

When  a  housing  is  outside  of  tol- 
eriince.  Freon  is  admitted  through 
another  valve  to  the  same  pressure 
above  atmospheric  as  the  vacuum 
was  below  atmospheric.  With  the 
air  intake  of  the  plumber’s  torch 
modified  so  air  enters  only  through 
an  18-inch  length  of  rubber  tubing, 
the  torch  is  lighted  and  the  end  of 
the  tubing  is  moved  over  the  leaky 
housing  as  a  searching  probe.  When 
Freon  gas  from  a  leak  enters  the 
torch  flame,  there  is  an  immediate 
change  from  a  normal  blue  flame  to 
a  yellow  flame.  A  bad  leak  puts  out 
the  flame.  The  technique  detects 
pinholes  in  metal  as  well  as  leaks 
around  panel  fittings. 

The  procedure  for  testing  covers 
is  the  same  except  that  now  the 
rubber  hose  goes  to  a  fitting  on  a 
dummy  body.  Separate  tests  of 
body  and  panel  are  important  be¬ 
cause  the  final  military  acceptance 
test  involves  submerging  the  com¬ 
pletely  assembled  unit  in  water  for 
a  predetermined  time,  then  opening 
to  see  if  there  is  water  inside. 


Soldering  Hermetic  Seals 

Use  op  heat  from  a  375-watt  Syl- 
vania  infrared  reflector  lamp  for 
soldering  small  hermetic-seal  ter¬ 
minals  to  the  cover  of  a  pulse  trans¬ 
former  reduces  thermal  stiess  be¬ 
tween  glass  and  metal  and  thus  cuts 
down  the  number  of  rejects  due  to 


THI  MAtKtM  MnHOD 

Markem  marhiEtee,  tyfMa,  aod  inks  oonstitute 
a  better  method  for  marking  tbe  producta  of 
imlustry.  Markem  equipment  ia  engineo’ed  to 
solve  special  marking  problems,  ^hind  the 
Markem  method  liee  nearly  half  a  century  of 
marking  experience  which  may  be  applied  to 
your  marking  problem. 

MAtKEM  MAtKINO  MACHINES 

There  is  a  Markem  marking  machine  for  prac¬ 
tically  every  marking  purpose  — for  direct 
markim  of  product  packages,  producta,  and 
iwoduct  parts  —  for  imprintini  labels,  tags, 
tapes,  aod  special  gumm^l,  pressure-sensitive 


or  beat-seal  backed  material,  or  for  producing 
complete  labels.  Makes  up  to  many  thousand 
durable  imprints  per  hour  on  almost  any  kind 
of  mato’ial.  No  apeoial  akill  needed  to  operate. 
I^egend  and  color  of  imprint  quickly  and  easily 
changed. 

MAKS  rOUK  MASK  WITH  MAHKEM 

Whether  you  make  saws  or  sox,  spark  plugs  or 
shoes,  TV  tubes  or  tachometers,  drugs  or  hand 
greoadce  —  whatever  your  marking  problem  — 
hod  out  bow  easily  and  eoonomioally  tbe 
Markem  method  can  handle  it.  Just  send  a 
sample  of  tbe  item  to  be  marked  and  details  of 
your  needs  to  Markem  Machine  Company, 
Keene  6,  New  Hampshire. 


PRECISION 

PAPER  TUBES 


Precision’s  unique  Laboratory  Control  Plan 
maintains  higher  material  standards — offers 
you  coil  forms  with  better  heat-dissipation  and 
insulation,  greater  resistance  to  moisture.  Also, 
spiral  -  winding  and  die-forming  under  pressure 
provide  15%  to  20%  more  strength  with  lighter 
weight — greater  coil  winding  space. 

Available  in  round,  square,  oval,  rectangular,  or  any  shape, 
length,  ID  or  OD.  Made  to  your  exact  specifications  of 
finest  dielectric  Kraft,  Fish  Paper,  Cellulose  Acetate 
or  combinations. 

WRITE  TODAY  FOR  FREE  SAMPLE  ANO  NEW  MANDREL  LIST  OF  OVER  IJM  SIZES 


PRECISION  PAPER  TUBE  CO 


for  better  marking  use 

if 


FOR  MARKING  PRODUCTS^ 
PARTS,  PACKAGES,  TAPES, 
TAGS,  LABELS  —  PLAT,  CUR. 
VED,  IRREGULAR  SURFACES 


INSULATING 
WATER  SYSTEMS 


for  cooling  High -Power 
Electron  Tubes 


For  insulating  the  water  system  for  water-cooled  tubes,  use  of 
Lapp  porcelain  obviates  troubles  arising  from  water  contamination 
and  conductivity,  sludging,  and  electrolytic  attack  of  fittings. 

Lapp  porcelain,  in  pipe,  coils  and  fittings  is  a  completely 
vitrified,  non-porous  ceramic,  non-deteriorating  and  chemically 
inert.  It  assures  permanent  cleanness  and  high  resistance  of 
cooling  water,  eliminates  need  for  frequent  inspection,  changing 
of  water  or  failure  of  the  water  system,  provides  positive 
cooling  for  long  tube  life. 


o 

LAPP  PORCELAIN  PIPE  Inside  pipe  diameters  of  1,  1]4,  1^,  2  and|*. 

Available  in  straight  pipe  up  to  60"  lengths,  90°  and  180°  elboirs, 
and  fittings.  All  connections  are  swivel-type.  Stand  off  insulatoiy 
attach  directly  to  bolts  which  hold  pipe  sections  together. 

Metal  fittings  are  bronze,  polished  heavy  chrome  plated. 


LAPP 

PORCELAIN  WATER  COILS  ' 

Twin  hole  coils  with  inside  pipe  diameters  1".  Single  ha|p 

coils  with  inside  pipe  diameters  54.  1/4*-  Provide  for 

flow  of  cooling  water  from  2  to  90  gal.  per  min.  Coils  provided 
with  cast  aluminum  mounting  bases,  fittings,  and  three-foot 
sections  of  lead  pipe  for  attachment  to  coil  terminals.  * 

Write  for  complete  description  and  specifications.  Radio  f 
Specialties  Division,  Lapp  Insulator  Co.,  Inc.,  Le  Roy,  N.  Y. 

I 
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THOROUGH 

REFERENCE 

on  theories  and  engineering 

_  treatment  of 

radiation 
phenomena 


Here  ix  an  intensive.  I 
thoroughgoing  refer>  ' 
ence  and  study  of  all 
radiation  phenomena 
*n  practical  use  today 
— from  frequencies  of 
abuu'  30  megacycles 
per  s-H:ond  up  to  the 
higher'  radio  fre¬ 
quency  Gives  a  wealth 
of  data,  theory,  and 
formulas,  together  with 
a  host  of  numerical 
exampl-s.  Covers  re 
sultant  6eld  intensities  (so  important  in  modem 
use)  as  well  as  free  held  intensities.  Picks  up 
where  electromagnetic  volumes  leave  off — to  bring 
a  complete  understanding  of  every  modem  and 
classical  radiation  concept. 

Just  Published! 

SHORT-WAVE 

RADIATION 

PHENOMENA 

By  AUGUST  HUND 

Scientific  and  Technical  Radiation  Consultant 

McGRAW-HILL  RADIO 
COMNIUNICATION  SERIES 

Arranged  for  maximum  ease 
of  reference,  these  two  vol- 

umes  are  invaluable  to  the  «  < 

designer  as  well  as  the  re-  \ 

search  scientist.  Whenever  laporotalvl  $ 

a  practical  radiation  phenom  _ _  > 

enon  is  describe,  the  de-  a  i 

rivation  of  the  formula  is  ( 

given  along  with  the  descrip-  Him  \ 

tion,  so  uat  you  do  not  c^Q  QO  *  1 

have  to  refer  to  preceding  ^  '  < 

sections  to  understand  a  - --.S 

particular  problem. 

9  big  chapters  give  full  coverage 

1.  Fundomentol  Concepts  ond  Retotlens  of  Cur* 
rents  ond  Electromognetlc  Fields 

2.  Spoce  Electromopnetic  Fields  of  Elementory 
Electric  and  Mopnetic  Dipoles 

3.  Fundomentol  Methods  Used  in  Electro* 

mopnetic  Theory 

4.  Fropopotion  ChorocterHtics 

5.  Tronsmbsion  Lines  and  Rodiation 
^  4.  Unobstructed  Spoce  Rodiotion 

■  7.  Space  Radiation  in  the  Presence  of  Electro- 
*  mopnetic  Obstructions 
$.  Electromopnetic  Diffraction 
j  9.  Wove  Guides  ond  Cavities 

\  PAY  ON  EASY  TERMS 

SEE  IT  TEN  DAYS  FREE 


i  McCRAW-HILL  BOOK  CO.,  INC. 

I  330  W«t  42nd  St.,  NYC  34 

!  Hrnd  mr  Hiind'l  SHORT-WAVE  RADIATION 
I  PHENOMENA  for  10  ds)-*'  ^xsaiinatlon  on  ap- 
I  proral.  In  10  da.ys  I  will  remit  $5.00  (plus  s  few 
I  rents  for  delivery)  and  $.1.00  monthly  until  $20  oo 

IU  poid:  or  I  will  return  the  boolu  piwtpaid.  (We 
pay  for  delivery  if  you  remit  first  installaent  pith  | 
I  this  oDupon:  same  return  prlvUec«.l 
I  (Prlntl 

I  Name . 


ELECTRONIC  GLASS  WORKING  EQUIPMENT  for  RADIO,  TELEVISION 
TUBES,  INCANDESCENT  LAMPS,  GLASS  LATHES  for  TELEVISION  TUBE 
REPAIR.  Wa  moka  Tronsformars,  Spot  and  Wiia  Butt  Waldars,  Wira  Cuttinp 
Macbinat  and  500  othar  itams,  inditpansobln  in  your  production.  Eislar  Enpi- 
noort  am  constantly  davaleping  Now  Equipmant.  If  you  pmfor  your  own 
dasipni,  lot  us  build  riium  for  you.  Writ#  to  Cborlos  Eitlor  who  bos  sorvod 
Tho  Industry  ovor  30  yuors. 


Machines  for  small  Rodio  Tubes  of  oil 
kinds;  24-Heod  Stem,  24- Head  Sealing 
and  24-Head  Exhaust  Machines,  Spot 
Welders,  etc. 


EISLER  ENGINEERING  CO.,  Inc. 


7S1  So.  13th  St. 
Ntwork  3,  N.  J. 


NEED  SPECIFIC  COILS? 
BE  SPECIFIC  .  .  . 


oizz  DANO! 


o  Perm  Woond 
O  Paper  lectlaa 
a  Acaluta  lebbln 

a  MoMod  CaUe 

aa^xer^re  oeoa^n 

•  Cetfen  Inferweove 

•  Celle  for  HIph 


This  oPar  aepllaa  ta  U.  %.  aaly 


From  simple  electrical  coil  winding  to  speciaUy  treated  coils, 
Dano  can  supply  the  exaa  coils  you  need  to  do  your  ezsa 
job.  That's  why  experienced  engineers  with  an  eye  toward 
uninterrupted  production  specify  Dano  coils. 


THE  MNO  ELECTRIC  CO. 


MAIN  ST.,  WINSTED,  CONN. 


Made  to  your  specific  specifications. 
Accurate  to  the  minutest  tolerance.  Exacting 
in  performance-  with  thorough  dependability. 

Whether  one  or  a  million,  you  ge't  prompt 
shipment.  Made  by  craltsmen  with  a  quarter 
century  experience. 

Send  us  detailed  description  and  quantity  lor  prices 

MICHAEL  STAHL.  Inc. 

2 1  5  Fulton  Street  New  York  7,  N.  Y. 

★  ★★★★★★★★★★  ★ 


0»t  of  a  scries  of  messages  to  help  you  hscrease  your  ussderslasuiiug  of  husimess  paper  advertissHg,  and  Us  effect  on  your  fob. 


Who  pays  your 
company’s 
advertising  bill  ? 


People  who  ret.ard  advertising  as 
an  economic  waste  are  fond  of 
pointing  out  that  it’s  the  eiutomer 
who  pays  the  bill. 

And  they  are  right. 

The  customer  also  pays  for  your 
power  supply,  your  production  tools, 
your  plant  maintenance,  your  salaries. 
All  these  are  figured  into  the  price  of 
your  product,  along  with  the  cost  of 
your  advertising. 

Does  this  mean  that  the  customer 
pays  more  for  your  product  because 
it  is  advertised?  Not  at  all.  No  more 
than  he  pays  anything  “extra”  for 
the  machinery  on  your  production 
line! 


The  truth  is,  your  production  tools 
enable  you  to  reduce  your  manufac¬ 
turing  cost-per-unit  —  and  hence 
your  price  to  the  customer. 

Advertising  works  the  same  way. 
For  it  is  simply  the  application  of 
assembly-line  methods  to  the  ntanu- 
facture  of  a  sale. 

How  can  selling  be  mechanized? 
Just  consider  the  five  basic  steps  — 

1.  Seeking  out  prospects 

2.  Aronsing  their  interest 

3.  Creating  a  preference  for 

yonr  product 

4.  Making  a  specific  proposal 

5.  Closing  the  order 

Advertising  performs  the  first  three 


of  these  jobs.  And  it  performs  then 
far  more  eeotumically  than  any  oth# 
means,  leaving  your  salesmen  free  fii 
concentrate  their  valuable  time  oft 
the  two  jobs  they  alone  can  do,  and 
do  best. 

As  with  any  other  capital  invest^ 
ment,  the  yield  from  advertising 
depends  on  how  ejfiderUly  it  is  ptd 
to  work.  But  this  much  you  can  b« 
sure  of:  nowhere  does  advertising 
work  more  efficiently  than  in  bus^ 
ness  papers,  with  their  tremendoui 
concentration  of  hand-picked  rea^ 
ers.  Nowhere  will  your  advertising 
dollar  go  so  far  toward  reducing 
the  cost  of  manufacturing  a  sale! 


THE  ASSOCIATED  BUSINESS  PAPERS 
205  East  42nd  Strnt,  Ntw  York  17,  N.  Y. 
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PRODUCTION  TECHNIQUES 


(contiflucd) 


QUESTION 

Hew  it  a  |el  flghtor't  trantmltter 
oHetted  by  a  tcreomlng  climb 
to  the  thin  cold  of  65,000  feet? 

QUESTION 

What  It  the  uteful  life  of  a 
walkie-talkie  in  the  tteaming 
heat  ef  the  South  Pacific  |ungle7 


Modiiied  eoldering-iroa  lued  lot  aalder- 
inq  ieed-thiough  termlnali  to  chouie 

M 

invisible  cracks.  With  infrared 
heat,  glass  and  metal  are  heated 
and  expanded  uniformly.  The  lamp 
is  mounted  about  in.  above  the 
work. 

When  metal-to-glass  terminals 
are  to  be  soldered  to  a  large  heat¬ 
absorbing  piece  of  metal  such  as  a 
chassis,  infrared  heat  is  not  suffi¬ 
ciently  localized.  For  this  kind  of 
work  the  tip  of  a  soldering  iron  was 
cut  off  and  drilled  to  the  same  size 
as  the  metal  flange  on  the  terminal. 
The  terminal  is  placed  over  a  solder 
preform  on  the  chassis,  and  the 
iron  is  held  over  the  flange  to  fuse 
the  solder  without  applying  heat 
directly  to  the  ceramic  or  glass  in¬ 
sulator. 

Both  techniques  are  in  use  at  the 
Television  Transmitter  Division  of 
Allen  B.  DuMont  Labs.,  Inc.,  Clif¬ 
ton,  N.  J. 


The  answers  to  these  and  thousands  of  other  questions 
will  be  worked  out  by  RCA  Engineers  from  test  data 
obtained  in  an  atmospheric  test  chamber  designed  and 
built  by  Tenney  Engineering,  Inc.  This  50-ton  chamber 
has  been  installed  for  the  RCA  Engineering  Products 
Department,  Camden,  N.  J.,  for  environmental  testing 
of  both  military  and  civilian  electronic  equipment. 

Here,  in  one  room  can  be  simulated  any  and  all  condi¬ 
tions  of  temperature,  humidity,  and  pressure  found  on 
earth  or  above  it— to  altitudes  of  100,000  feet! 


SPECIFICATIONS 


Allitoda;  70,000  fool  rotod 

100,000  foot  practical  coiling 
0  Humidity t  10%  to  95% 

Tcmporoturoi  —  I5°F.  to  +1I5*F. 

Dimontlonc:  18'w  x  3S'd  x  14’h 

Rofrigoration  roquiromontt:  1 80  hp 

For  all  tyi^  of  testing— development,  research,  environ¬ 
ment,  specification,  and  produaion— a  Tenney-engineered 
chambn  will  insure  dependability  and  precisely  con¬ 
trolled  tm  dau  for  your  requirements. 


Special  Iron  Solders 
Tube  Base  Pins 

A  RESISTANCE  soldering  iron  using 
spring-loaded  V-shaped  carbon  elec¬ 
trodes  speeds  up  the  operation  of 
connecting  the  eight  leads  of  a  tiny 
pulse  transformer  to  the  eight  pins 
of  an  octal  tube  base  into  which  the 
transformer  fits.  The  ends  of  the 
tool  spread  to  go  around  an  indi- 


For  full  infotmafion  on  any  onvironmontal  tost 
•quipmont,  writ*  Tonnoy  Enginooring,  Inc.,  Dopt,  A 
26  Avonuo  G,  Newark  5,  N.  J, 


*ltCA  IRMIOO*'^ 
fH.  U.  $.  Rot.  Offico 
Rodle  Corp.  of  AmorlcO 


toflwooro  and  Manufoctwrort  of  Aofomtk  Tomporotvroy  HomidHyp  mni  ^rtotoro  Control  i^olpmowt 
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SPECTRUM  ANALYZER 

euraev  1  Dcreent. 


It  MC  2I.M0  MC  •  No  Klystron  modes  to  set. 
The  Model  LSA  is  the  result  •  Broadband  attenuators 
of  years  of  research  and  de-  supplied  from  1  to  12  KMC. 
velopment.  It  provides  a  sim-  #  Frequency  marker  for 
pie  and  direct  means  of  rapid  measuring  differences  0-25 
and  accurate  measurement  MC. 
and  spectral  dupUy  of  an  rf  ,  ^ 

Signal.  quired  to  cover  entire 

OgftfaadiRg  fcatarM:  ^***‘ 

e  Microwave  components  use 
0  Continuous  tuning.  latest  design  non-contact- 

e  One  tuning  controi.  ing  shorts  for  long  me- 

e  6  KC  resolution  at  all  fre-  chanical  life. 

quenciqs.  •  Maximum  frequency  cover- 

e  260  KC  to  26  MC  display  P®'  invested, 

at  all  frequencies.  •  6  inch  CRT  display. 

Model  144 

The  instrument  consists  of  Model  LTU-4  RF  Tuning 

the  following  units:  Unit— 16,000  to  21,000 M 

Model  LTU-1  RF  Tuning  Model  LDU-1  Spectrum 
Unit — 10  to  1000  MC.  Display  Unit. 

Model  LTU-2  RF  Tuning  Model  LPU-1  Power  Unit. 

Unib-040  to  4600  MC.  Model  LKU-l  Klystron 
Model  LTU-3  RF  Tuning  Power  Unit. 


BROAD  BAND  MICROWAVE  ATTENUATOR 

SIJ 

4  kmc  to  12.4  kmc 

Poland’s  Broad  Band  Micro¬ 
wave  Attenuator  is  intended 
for  use  as  an  external  attenu¬ 
ator  in  microwave  measure¬ 
ments  with  signal  sources, 
receivers  and  for  imwer  meas¬ 
urements.  Its  useful  frequency 
nnge  is  from  4000  me  to 
12,400  me.  Model  SU  can  be 
used  as  a  standard  calibnted 
attenuator  or  to  couple  a 
small  amount  of  energy  from 
a  high  level  source  for  circuit 
protection,  or  for  monitoring 
and  for  measurement  pur¬ 
poses  without  introducing  dis¬ 
continuities  or  to  insure  rf 
circuit  isolation. 

By  its  use  a  Polarad  Micro¬ 
wave  Signal  Source  or  a  lab¬ 
oratory  oscillator  is  converted 
into  a  signal  generator. 


e  Continuously  variable 
attenuation. 

a  Stub  tuned  60  ohm  im¬ 
pedance. 

a  Waveguide  beyond  cut¬ 
off  attenuator. 


MICROWAVE 
SIGNAL  SOURCES 

^  Medals  SSR.  SSL.  SSS,SSM,SSX 
4)4  MC  fa  11.000  MC 

For  use  as  a  reliable  source 
of  microwave  energy  in  trans- 


Polarad 

“  StccC>lOHU-l 


mission  loss  measurements, 
standing  wave  determina¬ 
tion,  etc.  Unidial  Control 
for  accuracy  and  ease  of 
operation.  Direct  reading 
(no  mode  charts  to  con¬ 
sult).  Frequency  determi¬ 
nation  accurate  to  1% 
through  use  of  present  cal¬ 
ibration  and  temperature 
compensated  klystrons. 
Five  Microwave  Signal 
Sources  are  available  to 
cover  the  frequency  range 
from  634  MC  to  11,000 
MC.  Units  ruggedly  con¬ 
structed,-  mounted  on  alu¬ 
minum  castings  to  insure 
mechanical  stability.  Kly¬ 
stron  reflector  voltage 
automatically  tracked  with 
tuning  of  the  klystron  cav¬ 
ity  to  provide  unidial  con¬ 
trol.  Sigrnal  sources 
^  supplied  complete 
with  klystron. 


Model  VT 


WIDE  BAND  VIDED  AMPLIFIER 

Modal  VT  10  CPS  fe  20  MC 

Designed  for  use  as  an  oscilloscope  deflection  ampU- 
fler  for  the  measurement  and  viewing  of  pulsea  of 
short  duration  and  rise  time.  Excellent  for  TV, 
black  and  white  and  color  applications. 


Foo  taros: 


e  Fiat  frequency  respoi 
from  10  cps  to  20  me  ±1 
db. 

e  Uniform  time  delay  of 
microseconds, 
e  Gain  of  60  db. 
e  Frequency  compensate 
high  impe^nce  attenuat 
calibrate  in  10  db  ste 
from  0-60. 
e  Fine  attenuator  covers 
10  db  range.  j 

e  Phase  linear  with  frf 
quency  over  entire  barn 


FREQUENCY  MARKEI 

Medal  FM-L 
9S0  me  to  2.040  me 

Polarad’s  Frequency  Mark4 
Model  FM-L,  provides  accur 
frequency  determination 
within  10  kc  over  the  frequency 
range  940  to  2020  me. 

The  Fr^uency  Marker  producea 
calibration  signals  at  precisely, 
determined  frequencies  and  these 
signals  may  displayed  and 
compared  with  an  unknown  rf 
signal,  whose  frequency  can  then 
be  accurately  measur^. 


Foo  taros: 

•  Frequency  standard  accurate  to  one  part  in  106. 

•  Frequency  determination  accurate  to  ±10  kc. 

a  Ten  me,  1  me,  and  interpolation  markers  available. 

•  Markers  throughout  entire  frequency  range,  940 
me  to  2040  me. 


10D  METROPOLITAN  AVE.,  BROOKLYN  11.  N.  Y.  •  STage  2-3464 


NOJS£  ANAIYSIS  •  PROCESS  CONTROl 
•  VIBRATION  TESTS  •  TELEMETERING 


Compony. 


n»Bisranc«  soiaennq  1001  qiTvs  civonvx 


SAVE  YOUR  RESEARCH  TIME  AND  DOLLARS 

\  With  a  Magnecord  tape  recorder  you  can  make  your 
industrial  research  more  efficient!  A  precision  recording 
instrument,  the  Magnecorder  becomes  an  “audio  notebook” 
to  record  sound  data  of  actual  product  test  and 
development.  Built  for  experts,  this  equipment  saves 
expensive  engineering  hours  in  the  laboratory  or  in  the  field. 

Used  by  more  engineers  than  all  other  professional 
recorders  combined,  Magnecorders  record  with 
greater  fidelity  and  precision. 


vidual  pin,  heating  it  enough  so 
that  solder  applied  to  the  open  end 
of  the  pin  runs  down  inside.  With 
this  technique,  used  at  DuMont’s 
Television  Transmitter  Division  in 
Clifton,  N.  J.,  a  perfect  half-spher¬ 
ical  globule  of  solder  is  easily 
achieved  on  the  end  of  each  pin,  and 
no  solder  runs  down  the  sides  of 
the  pins. 

Picture-Tube  Carton 

A  RADICALLY  new  design  of  corru¬ 
gated  shipping  carton  for  glass  or 
metal  picture  tubes  gives  a  solid 
stackable  box  that  can  be  inexpen¬ 
sively  glue-sealed.  The  inner  sup¬ 
port  is  fabricated  as  a  box  and  then 
twisted  into  an  hour-glass  shape  by 
hand  to  provide  support  for  the 
funnel  of  the  tube.  This  inner  con¬ 
struction  braces  the  outer  box. 

The  new  tube  package  was  de- 


INC 


HICK  FIDEIITT  TtPE  RECORDERS  FOR  INDUSTRT 


l¥rir«  for  NEW  CAMIOG 
MAGNECORD,  INC.,  DEPT.  E A- 2 
360  N.  MichigoA  Avmim,  CMcog*  1, 

$ond  mo  furthor  informotion  on  AAognocord 
lopo  rocording  for  industriol  "Sound"  Rotoorch 


Now  picturo-tubo  corton  convort*  from 
box  to  hour-gloit  ohopo  by  twitting 
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^  Insulating  Lomlnate... 


•  VERY  HIGH  STRENGTH 

•  EXCELLENT  PUNCHABILITY 


INSUROK  T*812  i*  a  new  paper-base  punching 
atock  that  laughs  at  heat  and  humidity!  It  has  out¬ 
standing  properties  that  bare  never  before  been  com¬ 
bined  in  one  insulating  laminate.  T-812  has  excellent 
electrical  characteristics,  plus  a  spectacular  ability  to 
retain  them  through  extremes  of  heat  and  humidity. 
Its  insulation  resistance  after  humidity  conditioning 
is  particularly  noteworthy. 

INSUROK  T-812  retains  all  of  the  properties  of 
the  well-known  INSUROK  T-725  and,  in  addition, 
has  lower  moisture  absorption  and  much  higher  insu¬ 
lation  resistance.  It  punches  readily  into  intricate 
shapes.  Investigate  INSUROK  T-812  for  your  prod¬ 
uct.  Information  upon  request. 


Ihdam  taM. . I  N' 

Marin  Maagiri  (24  kan) . I.iq| 

Ejaaaas  ifta  24  kan'  anaiiai  a  sMa  M  TTT.  Cnte  .._l.nt'  ENi.. 


ImHi  Sbaqlk.  |a.. 
nnail  Stta«tk.|a. 
Birictnc  Staflk  (ps 


Nsa  Faia  M  1  Bvcgh. 

liriKtric  CMtMt  l(  1  M|l 
Im  Fida  M  I  aipqch 


. N.ai . Cm  linclini . 

_ CmlinckN . 

a)  V,  Mi.  Skat  rm.__ra  SMp  k|  St* 

tab  a  laa  Ma  M  In. 

CnMas  H  .  am.  a 

...  itw _ UN 

_ 4.4 _ ll4i 


tr/e  RICHARDSON  COMPANY 


FOUNDID  IBSa— lOCXlAND,  OMO 


SALIS  OrnCIS;  CLEVtLAND  •  DETBOIT 
INDIANAPOLIS  •  LOCKLAND,  OHIO  •  MILWAU- 
KIE  •  NEW  BtUNSWICK,  (N.  J.)  •  NEW  YOtK 
PHILADELPHIA  •  SOCHESTER  •  SAN  FRANCISCO 
ST.  LOUIS 


2797  Ldk*  St.,  MelrosN  Park,  Illinois  (Chicago  District) 
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PRODUCTION  TICHNlOUES 


(coNfiniitd) 


heat  of  the 
soldering  iron 


Sealtd  carton,  and  cntowor  tIow  ihow- 
inq  how  tubo  U  (uspondod  n  U  cannot 
bo  domaqod  by  corolou  handling.  In 
■hipment,  laco  oi  tubo  U  down  and  rott¬ 
ing  on  rolniorcod  pad 


veloped  by  Richard  E.  Paige  Inc.  of 
New  York  City.  Electrical  and 
Musical  Industries,  English  manu¬ 
facturer,  has  adopted  the  box. 


Miniature-Tube  Inserter 

To  REST  weary  thumbs  of  operators 
who  insert  miniature  tubes  all  day 
long  in  sets  coming  down  the  line 
at  the  rate  of  three  a  minute, 
methods  engineers  at  Emerson’s 
Jersey  City  plant  devised  a  tube 
holder  from  brass  tubing  and  wood. 
Several  slits  were  sawed  in  the  end 
of  the  brass  tube  to  get  springi¬ 
ness,  and  additional  phosphor 
bronze  strips  were  fastened  inside 
to  grip  the  miniature  tubes.  The 
holder  is  intended  only  for  occa¬ 
sional  use,  as  operators  work  faster 
without  the  tool. 


Metis  all  RMA  specifieations 
for  TV  manufacturers 

if  Exclusive  Dumont  Process  guerentees  the  section 
of  each  capecitor  to  be  perfectly  centered 

if  y»rf  high  humidity  resistance 
if  Easier  to  work  with  —  no  wax  to  run  off 

'  if  h^ineral  oil  impregnant  provides  greatly  in¬ 
creased  life.  Should  e  weak  spot  develop, 
mineral  oil  reaches  in  to  fill  it  thus  mein- 
taining  peak  efficiency  over  en  extended 
period.  Available  also  with  wax 
impregnant 

Write  for  Onto  Sheet 


Ineerting  miniature  tuba  In  eockat  with 
holder.  Ptinched-up  ilangoa  in  chassii, 
on  oppoeile  tidot  oi  eockat  holea,  coil 
little  more  than  plain  eocket  holaa  yet 
eenra  to  hold  tuboa  upright  in  socket 
and  provide  grounding  supports  for 
shields 


DUMONT 

ELECTRIC  CORP 

308  Dyekman  Street 
New  York  34.  N.  Y. 


Grand  Central 
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BRIDGEPORT  BRASS  COMPANY 


Copper  Allot  Bulletin 


MILLS  IN  BRIDGEPORT.  CONN.  AND  INDIANAPOLIS,  IND.— IN  CANADA:  NORANDA  COPPER  AND  BRASS  UMITED,  MONTREAL 


Small  Scrvw  MachiDc  Products— Courtesy  Milford  Manufocturinc  Co.«  Milford,  Conn. 

Making  Small 

Screw  Machine  Parts  from  Brass 


Small  screw  machine  parts  come  in 
an  endless  variety  of  shapes  and  appli¬ 
cations.  Being  small,  close  tolerances 
are  necessary.  Each  job  presents  a  spe¬ 
cial  problem  of  manufacture  and  re¬ 
quires  a  lot  of  ingenuity  and  know-how. 

EsMnlicils  for  Qaallly  Control 

Long  runs  are  necessary  for  profit¬ 
able  operation  in  order  to  absorb  the 
cost  of  working  out  a  job  to  meet  cus¬ 
tomers'  requirements  for  quality,  speed 
of  production  and  price  per  thousand. 
To  meet  the  above  the  following  should 
be  observed: 

1.  The  brass  rod  must  have  the  cor¬ 
rect  composition  and  physical  proper¬ 
ties  and  must  be  uniform  in  diameter, 
machinability  and  temper. 

2.  Machines  must  be  kept  in  tiptop 
condition— not  worn  or  sloppy.  You 
cannot  operate  profitably  with  worn- 
out  machines. 

3.  Sharp  tools,  correctly  ground  are 
essential.  They  should  be  kept  ahead 
of  the  job  so  that  replacements  can  be 
made  before  they  become  too  dull. 
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Dull  tools  destroy  finish,  produce  burrs, 
and  slow  down  the  operation. 

On  long  nms  carbide  tools,  despite 
their  higher  costs  as  compared  to  high 
speed  steel,  generally  prove  most  eco¬ 
nomical. 

4.  Coolant-lubricant  must  be  ample 
and  well  directed  to  keep  tools  and 
work  cool.  Light  mineral  oils  are  still 
popular  for  brass  and  most  other 
metals  although  many  operators  pre¬ 
fer  soluble  oils. 

How  Samples  Were  Made 

Most  of  the  samples  illustrated 
above  were  made  on  OO-G  Brown 
and  Sharpe  machines  although  some 
operators  prefer  Swiss  machines  for 
the  extremely  small  parts.  The  outside 
threads  and  knurls  are  rolled  on  the 
machine.  Straight  flute  taps  are  used 
for  shallow  holes.  Deep  internal 
threads  are  made  with  a  tap  with  spiral 
flutes  to  remove  the  shavings  more 
readily.  Ledrite  6  —  Standard  (ap¬ 
proximately  61%  copper,  3.4%  lead, 
remainder  zinc)  free  cutting  brass  rod 
gives,  excellent  results  for  this  type  of 
work. 


Phosphor  Bronse  and 
Brass  Give  Long  Life 
to  Snap-Action  Switches 

Because  they  are  subjected  to  con¬ 
stant  use  on  coin-operated  vending 
machines,  record  changers,  washing 
machines  and  many  kinds  of  aviation, 
automotive,  industrial  and  marine 
controls,  dependable  snap-action  per¬ 
formance  is  of  utmost  importance  in 
switches  such  as  that  pictured  below. 

On  this  switch,  the  brackets  and 
actuators  are  of  .032  inch  brass,  the 
contact  is  made  of  Vs  inch  diameter  sil¬ 
ver,  and  the  other  material  used  is  .012 
inch  phosphor  bronze.  The  excelleot 
spring  properties  of  phosphor  bronm 
are  retained  under  repeated  flexing 
making  it  an  ideal  material  for  this 
application.  It  resists  fatigue  and  wear 
from  rubbing  against  other  materiahL 
and  has  excellent  arc  resistance. 

All  parts  are  made  to  close  toIe» 
ances.  so  that  the  operating  and  r» 
lease  points  do  not  exceed  plus  or 
minus  .025  inches  of  nominal. 

The  precision  fabrication  and  a» 
sembly,  plus  the  use  of  high-quality 
materials,  enable  these  switches  to 
achieve  exceptionally  long  service  lifft 
Tests  have  shown  the  following  ra> 
suits: 

125  volts  A.C.:  1  amp— 2.5  million 
operations 

125  volts  A.C.:  3  amp— 2.0  million 
125  volts  A.C.:  5  amp— 1.7  million 
125  volts  A.C.:  6  amp— 1.5  million 
These  tests  were  made  at  6  cyclM 
per  minute,  20%  over  travel,  resistive 
load.  r7a64> 


Th«  blade  of  the  «nap>actioa  twitch  ia  made  from 
.012  inch  phoephor  brooae.  Other  parta  are  of 
.032  inch  twaae.  Photo  courteay  Cherry-Chaimer, 
HighlaiMl  Peril,  HI. 


percent  at  full  20  watts  output; 
hum  level  —90  db  below  full  out¬ 
put;  input  for  full  rated  20-watt 
output,  0.6  V  on  low  level  input, 
1.5  V  on  high  level  input;  input 
impedance  0.6  megohm  for  low  level 
and  1.5  megohms  for  high  level 
input. 


NEW  PRODUCTS 


Edited  by  WILUAM  P.  O'BRIEN 


Instruments  For  Measurement  And  Control  Stand  Out  .  . .  Equip¬ 
ment  For  Research  And  Development  Is  Also  Featiued  . . .  Thirty- 
Nine  Manufacturers'  Catalogs  Contain  Much  Engineering  Data 


jH^  ;  similar  to  small  tubular  capacitors. 

1^  ,:  I  .  ;  The  outer  case  is  spiral-wound 

1  phenolic  wax  which  is  rock  hard  at 

K-  I  100  C.  The  excellent  thermal  con- 

Kj  ■  I  ductivity  of  this  wax  and  the  low 

loss  plates  compensate  adequately 
for  the  loss  of  cooling  due  to  mold- 
ing  in.  These  rectifiers  are  manu- 
with  bare  or  insulated 
copper  leads.  In  from  to 

SOO  ma  d-c  the  standard  open-plate 
viTE'  M  construction  is  used.  However,  the 

VHr  Meter  high-efficiency  plates  lead  to  cooler 

Gertsch  Products,  Inc.,  Los  operation  and  resultant  longer  life. 
Angeles  ,  Calif.,  is  now  producing  All  Plastisel  rectifiers  are  guaran- 
the  new  direct- reading  model  FM-  teed  for  1,000  hours  or  1  year, 
lA  vhf  meter.  Frequency  range  is  whichever  occurs  first. 

20  to  480  me;  and  power  supply  is 
PS-L/FM-IA  regulated  power  sup¬ 
ply  to  provide  proper  voltage  with 
line  voltage  variations  from  105  to 
125  V.  Provision  is  made  to  modu¬ 
late  the  carrier  frequency  at  a 
minimum  of  30  percent  at  1,000 
cycles.  The  FM-IA  employs  a 
unique  and  original  circuit  utilizing 
an  extremely  accurate  1.0-mc  crys¬ 
tal,  with  variable  capacitance  trim¬ 
ming  to  allow  exact  adjustment. 

All  frequency  measurements  are  re¬ 
ferred  to  the  crystal,  which  has  a 
temperature  coefficient  of  0.0001 
percent  per  deg  C. 


UHF  Receiving  Tube 

General  Electric  Co.,  Schenec¬ 
tady,  N.  Y.,  has  begun  production 
of  the  6AF4,  a  miniature  receiving 
tube  for  use  in  uhf  reception.  A 
seven-pin  triode,  it  is  designed  for 
use  as  a  local  oscillator  for  the  new 
uhf  channels  from  470  to  890  me. 
Other  characteristics  are :  plate 
voltage,  150  v;  plate  current,  28 
ma;  plate  input,  2.5  w;  plate  dis¬ 
sipation,  2.25  w;  heater  voltage,  6.3 
v;  and  heater  current,  225  ma. 


Laboratory  Amplifier 

Hermon  Hosmer  Scott,  Inc.,  385 
Putnam  Ave.,  Cambridge  39,  Mass. 
The  relay-rack  type  221-A  labora¬ 
tory  amplifier  features  extended 
frequency  response,  high  power  out¬ 
put  and  negligible  hum  and  distor¬ 
tion.  Specifications  are:  rated 
power  output,  20  w;  frequency  re¬ 
sponse  fiat  from  12,000  to  55,000 
cycles  with  controlled  cutoff  char¬ 
acteristics  beyond  for  maximum 
stability  and  freedom  from  spuri- 
Electronic  Devices  Inc.,  429 —  ous  oscillation  and  distortion ;  first- 
12th  St.,  Brooklyn,  N.  Y.  All  ratings  order  difference-tone  intermodu- 
up  to  200  ma  d-c  output  in  the  Plas-  lation  component  less  than  0.1 
tisel  line  of  miniature  electronic  percent  at  full-rated  peak  output; 
selenium  rectifiers  are  molded-in  harmonic  distortion  less  than  0.5 


Pulsed  Carrier  Generator 

Kay  Electric  Co.,  Pine  Brook, 
N.  J,  offers  a  pulsed  carrier  gener¬ 
ator,  the  Rada-Pulser,  designed  to 
give  rapid  and  accurate  transient 
response  information  in  labora¬ 
tories,  on  production  lines  and  in 
the  field.  Specifications  are  as  fol¬ 
lows:  carrier  frequencies,  30  me 
and  60  me;  pulse  widths,  0.1  and 
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RAYTHEON  &AN5 


The  Raytheon  6AN5  was  the  first  of  its 
kind  —  the  first  with  low  interface  resist¬ 
ance  to  avoid  "sleeping  sickness".  It  remains 
the  first  choice  of  designers  of  dependable, 
long  lived  computing  devices. 


The  Raytheon  6AN5  has  been  in  contin¬ 
uous  produaion  for  over  two  years.  This 
means  maximum  reliability,  minimum  fail¬ 
ures. 

Important  characteristics  of  the  6AN5 
drop  less  than  10%  in  5000  hours  under  on, 
off,  or  flip-flop  conditions. 

The  Raytheon  6AN5,  providing  high 
efficiency  with  low  plitte  voltage  is  also 
recommended  for  such  services  as 
Video  Output  Amplifier 
Wide  Band  RF  Amplifier 
Wide  Band  IF  Amplifier 
RF  Class  C  Amplifier 
Class  C  Frequency  Multiplier 

NOW  AVAILABLE  FOR 

IMMEDIATE  DELIVERY 


Write  for  data  sheets  which  contain  complete  infotmotion  on  this  and  many 
other  Raytheon  Special  Purpose  Miniature  and  Subminiature  Tubes. 
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ing  the  same  principles  which  the  ma  average  and  1  ampere  peak,  but 
company  has  applied  to  its  vacuum  is  only  Hi  in.  long,  and  the  tube 
and  air-velocity  measuring  instru-  portion  only  4  in.  in  diameter.  It 
ments.  To  operate,  the  two  taps  on  is  only  about  one-tenth  as  large  as 
the  gage  tube  are  simply  connected  the  air-cooled  variety, 
to  the  two  points  at  which  the  pres¬ 
sure  difference  is  to  be  measured. 

To  use  the  instrument  as  a  flow¬ 
meter,  the  tube  is  placed  directly  in 
the  line  for  flow  rates  or  connected 
to  pressure  taps  on  two  sides  of  a 
calibrated  orifice  for  high  flow 
rates.  The  manometer  will  meas¬ 
ure  extremely  low  pressure  differ¬ 
ences  and  has  a  dual  range  of  0.001 
in.  to  0.1  in.  and  0.1  in.  to  2  in. 
water.  The  instrument  may  be 
used  for  direct  indications  or  at¬ 
tached  to  a  recorder.  It  operates 
on  110-v,  60-cycle  a-c.  A  constant 
voltage  transformer  is  available  to 
eliminate  any  effects  from  variation 
in  the  line  voltage. 


0.25  lisec;  pulse  repetition  rate, 
continuously  variable  from  600  to 
2,000  pps;  maximum  r-f  output, 
approximately  1  volt  at  70  ohms; 
attenuators,  20  db,  20  db  and  10 
db  switched  10  db  continuously 
variable.  Pulse  output  is  50  v  at 
70  ohms.  Price  is  $595.00. 


Automatic  Temperature 
Control 

The  Lawrence  Instrument  Co., 
4903  Twelfth  Ave.,  Brooklyn  19, 
N.  Y.  The  Firelator  electro-mechan¬ 
ical  automatic  temperature  control 
unit  is  manufactured  in  three  stand¬ 
ard  ranges  up  to  2,250  F  and  one 
special  range  up  to  3,000  F.  It  com¬ 
bines  the  features  of  an  automatic 
limit  control  and  automatic  tem¬ 
perature  maintenance  control  in 
one  unit.  It  is  designed  to  operate 
as  a  plug-in  unit  and  may  be  used 
to  control  any  electrical  furnace. 
Unaffected  by  voltage  surges,  it  will 
operate  from  70  v  a-c  to  140  v  a-c 
without  requiring  any  adjustment. 
Control  is  achieved  by  use  of  a 
thermocouple,  pyromillivolt  meter 
and  an  adjustable  photocell  bridge. 


D-C  Breaker  Amplifier 

Liston-Becker  Instrument  Co., 
Inc.,  20  Beckley  Ave.,  Stamford, 
Conn.  Model  14  ultrasensitive  d-c 
breaker  amplifier  can  be  furnished 
for  operation  with  input  circuits 
between  5  and  100,000  ohms.  It  has 
a  noise  level  which  closely  ap¬ 
proaches  the  limits  imposed  by 
thermal  agitation  and  has  a  zero 
stability  of  0.005  iiv  per  day.  This 
amplifier  can  be  employed  in  cir¬ 
cuits  which  formerly  used  highly 
sensitive  suspension  galvanometers. 
It  has  the  advantages  of  fast  speed, 
output  suitable  for  recording  and 
flexibility  of  sensitivity  and  con¬ 
trols.  Price  is  $665. 


Oil-Immersed 
Rectifier  Tubes 

Westinghouse  Electric  Corp.,  306 
Fourth  Ave.,  Pittsburgh  30,  Pa. 
Two  high-voltage  oil-immersed 
rectifier  tubes  set  new  standards  of 
compactness.  One  is  a  40-kv  peak- 
inverse-voltage  tube  capable  of  150 
ma  average  and  900  ma  peak  cur¬ 
rent,  but  it  is  only  about  the  size  of 
a  tennis  ball.  It  is  oil  immersed, 
which  is  desirable  not  only  to  keep 
the  size  down  but  also  to  maintain 
the  voltage  breakdown  strength  and 
to  reduce  the  effect  of  rapid  temper¬ 
ature  and  pressure  changes  when 
carried  aloft  as  part  of  a  radar  set. 
The  second  rectifier,  of  similar  con¬ 
struction,  provides  125-kv  (peak 
inverse)  for  heavy-dust  precipita¬ 
tion  equipment.  It  is  rated  at  300 


Manometer  and  Flowmeter 

Hastings  Instrument  Co.,  Inc., 
Super  Highway  and  Pine  Ave., 
Hampton  10,  Va.,  has  announced  a 
highly  sensitive  electronic  manom¬ 
eter  and  flowmeter  having  no  glass 
or  plastic  tubes  and  containing  no 
fluids.  The  manometer  operates 
from  a  noble  metal  thermopile  us- 


Servo  Amplifiers 

Industrial  Control  (3o.,  Wyan- 
danch,  L.  I.,  N.  Y.  The  421-A  and 
423-A  are  universal,  400-cycle  servo 
amplifiers  designed  to  drive  two- 
phase  servo  motors  requiring  6  and 
9  watts  per  phase  respectively.  They 
feature  independent,  screw-driver 
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Now  in  MASS  PRODUCTION... 


u 


metallizeil 
paper  capacitors 


PYRAMID  Scries  M  capacitors  use  a  specially- 
prepared  metallized  paper,  providing  all-important  savings 
in  size  and  weight. . . .  Pyramid  now  produces 
large  quantities  of  these  capacitors  in  a  wide  variety  of 
cardboard  or  hermetically  sealed  metal  containers. 
i 

Your  letterhead  inquifies  are  invited 

^  PYRAMID  ELECTRIC  COMPANY  • 


1445  HUDSON  BlVD.,  North  Bergen,  N.  J. 


NOW 


records 


per  minute  1 


lOtdl/tAlNEW  POTTER  IlijIlSIMul 


TELEDELTOS 


RECORDER 


IMMEDIATELY  VISIBLE 


NEW  PRODUCTS  (contiiiwd)) 

controls  on  dampinK,  gain  and  car¬ 
rier  phase,  and  thus  can  be  stocked 
for  use  in  all  servo  loops  requiring 
their  respective  servo  motors.  Other 
i  characteristics  are :  maximum  gain, 

I  1,000;  phase  adjustable  through  160 
^  deg;  internal  pickup  below  2  mv; 
damping  adjustable  over  wide 
range.  By  using  these  units  together 
with  breadboard  mechanical  appa¬ 
ratus,  a  servo  loop  can  be  set  up  in 
the  few  hours  required  to  design 
and  construct  an  interconnecting 
harness. 
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Dangned  to  rocord  mea- 
luromonts  obtained  on 
Pottor  Electronic  coun¬ 
ters.  scalers,  chrono¬ 
graphs  and  irequency- 
time  counters. 

The  Potter  Instrument  Co. 
High  Speed  Teledeltos 
Recorder  provides  a 
permanent  recording  of 
digital  information  at 
rotes  up  to  150  six-digit 
answers  per  second.  The 
measurements  are  trans¬ 
ferred  to  electrically  sen¬ 
sitive  paper  using  four 
stylii  for  each  digit  ar¬ 
ranged  in  the  famous 
Potter  (1 -2-4-8)  read-out. 
The  records  are  indexed 
intermittently  and  con¬ 
trolled  by  the  events 
being  measured. 

Write  for  information  on 
specific  applications  to 
Dept.  6J. 


POTTER  RECORDING 
COUNTER  CHRONOGRAPH 

Measures  time 
intervals  up  to 
0.10000  second 
in  increments 
of  2.5  microsec¬ 
onds.  (Higher 
resolutions  are 
also  available.) 

Applicable  to  projectile  velocity  mea¬ 
surements,  frequency  measurements, 
geophysical  measurements,  teleme¬ 
tering  and  wherever  micro-second 


timing  is  required. 


POTTER  INSTRUMENT  COMPANY 

NCOBPOffAJf  D 

ns  CUTTER  MILL  ROAD  GREAT  NECK  I^EW  YORK 


Volume  Level  Indicator 

The  Daven  Co.,  191  Central  Ave., 
Newark  4,  N,  J.  The  improved 
series  911  portable  volume  level  in¬ 
dicator  is  designed  to  indicate  audio 
levels  in  broadcasting,  sound  re¬ 
cordings  and  allied  fields  where  pre¬ 
cise  monitoring  is  important.  The 
unit  is  completely  self-contained,. 
requiring  no  batteries  or  external 
power  supply.  The  indicating 
meter  is  a  copper-oxide  type  instru¬ 
ment  possessing  ideal  characteris¬ 
tics  for  monitoring  purposes.  The 
adjustment  is  such  that  the  pointer 
will  indicate  99-percent  normal  de¬ 
flection  at  zero  vu  in  approximately 
0.3  second.  Overswing  is  not  more 
than  1  to  1.5  percent.  Meter  scale 
is  calibrated  in  vu  and  percent. 


Crystal  Sockets 

United  States  Gasket  Co.,  Fluoro¬ 
carbon  Products  Div.,  Camden  1, 
N.  J.,  is  offering  a  new  line  of  crys¬ 
tal  sockets  designed  for  use  where 


MANUFACTURERS  OF  QUALITY  WIRE  AND  CABLE  FOR  EVERY  ELECTRICAL  AND  ELECTRONIC  REQUIREMENT 


FOR  SAFETY  AND  DEPENDABILITY  BEYOND  SPECIFICATION 


INSTRUMENT  WIRES 


JAN-C-76  SRHV 


TV  LEAD-IN  WIRES 


COMMUNICATION 
WIRES  &  CABLES 

SPECIAL  WIRES  &  CABLES 
TO  SPECIFICATION 


SHIELDED 
WIRES  &  CABLES 


APPROVED  105®C 


APPROVED  90®C 


APPROVED  80®C 


JAN-C-76  AmOVED  WIRES 

80*-90*-10S*C  ^ 

HOOK-UP  WIRE  ^ 

SHIELDED  WIRE  AND  UBLE 
FLEXIBLE  CORDS 
COAXIAL  CABLE 
TELEVISION  LEAD  IN  UBLE 
GAS  TUBE  HIGH  TENSION  UBU 
OIL  BURNER  IGNITION  CABU 
BUSTING  WIRE 
THERAWSTAT  CABLE 
BEU  AND  OFFICE  WIRE 
TW  BUILDING  ANOFIXTURE  WIRE 


Chester  wire  and 
cable  features  the  extra  de- 
pendability,  long  service  life  and  easier 
working  qualities  of  plastic  insulation.  Their 
tough,  impervious  plastic  coats  provide  maxi¬ 
mum  immunity  to  abrasion,  weather,  oil  and  most 
chemicals.  They  are  smooth,  pull  through  con¬ 
duit  with  minimum  effort  and  present  a  fine 
appearance  in  exposed  locations. 

There’s  a  Chester  single  or  multi-conductor  wire 
or  cable  for  practically  every  indoor  or  outdoor 
requirement  including  many  special  construc¬ 
tions  for  the  electrical,  electronic,  TV,  radio, 
telephone  and  other  industries.  Why  not  write 
today  for  full  information?  , 


f  rM  copy  ol  Iho  Ckotior 
VFiro  oM  CoMo 
■of.  A  coaipMo  fotdo 
•o  ptocHc  covoro4  who 
•od  cobU  (or  ovory 
oloctrooic  ond  oloctrkal 
opplicolloo.  floaio 
oddroii  iosulrioi  oa 
'.oiopony  lonorfcoad. 
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IHE  LaPOINIt  HLASCOMOlO  COHPORJIlON 
V'/i/'diOf  locfci  Conn.<r»cu' 


NEW  PRODUCTS  (coii(hiik<I)) 

extremely  low  losses  and  frequency 
stability  are  desired  and  mechanical 
shock  and  vibration  are  problems. 
Made  of  Teflon  (tetrafluoroethylene 
resin),  these  Chemelec  sockets  have 
a  lo.ss  factor  of  less  than  0.0005  and 
a  dielectric  constant  of  only  2.0 
from  60  cycles  to  30,000  me.  Having 
zero  water  absorption  rating,  they 
are  unaffected  by  extreme  humidity. 
They  are  serviceable  at  tempera¬ 
tures  from  110  F  to  500  F  with  neg¬ 
ligible  change  in  critical  electrical 
characteristics.  The  sockets  are 
made  in  three  sizes:  for  0.050-in. 
pins  spaced  0.500  in. ;  0.095-in.  pins 
spaced  1.500  in.;  and  0.125-in.  pins 
spaced  0.750  in. 


on  the  list  of 
important  reasons  for 
selecting  Bliley  Crys¬ 
tals  is  precision.  From 
research,  thru  devel¬ 
opment  and  produc¬ 
tion,  this  keynote 
I  is  emphasized. 
%  Precision  built 
^  Bliley  Crystols 
■  »  are  a  must  for 
w  the  precision 
performance 
of  your  equip- 
%  ment. 


.4u(lio  Amplifier 

The  Radio  Craetsmen,  Inc.,  4401 
N.  Ravenswood  Ave.,  Chicago  40, 
Ill.  Model  500  ultrafidelity  all- 
triode  audio  amplifier  is  based  on 
the  Williamson  circuit.  Total  har¬ 
monic  distortion  is  less  than  0.1 
percent  at  10  watts  at  midfre¬ 
quencies;  intermodulation  distor¬ 
tion,  less  than  0.5  percent  at  10 
watts;  power  respon.se,  12  watts, 
1  db,  10  to  50.000  cps;  frequency 
respon.se,  ±0.1  db,  20  to  20,000  cps 
and  ±  2  db,  5  to  100,000  cps. 


MICROWAVE 
COMMUNICATIONS 
TV  and  FM 
RADAR 


Switchboard  Shunts 

Industrial  Rectifier  Co.,  120 
Cedar  St.,  New  York,  N.  Y.,  has  in¬ 
troduced  a  new  line  of  50-mv 
switchboard  shunts  for  d-c  instru¬ 
ments,  supplied  with  calibrated 


BULEY  ELECTRIC  COMPANY 
UNION  STATION  BUILDING 
ERIE,  PA. 
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Time-per-assenAly  drops  to  record  lows  when  Ininanco 
Insulation  Parts  are  sp>ecified  for  electrical  and  electronic 
equipment,  because  Inmanco  parts  are  fabricated 
with  precision.  They  slip  into  place  easily  and  snugly 
...  no  time  wasted  in  struggling  to  fit  inexact  parts. 

By  manufacturing  insulation  parts  with  sp>ecialized 
high  sp>eed  equipment  on  a  production  line  basis,  In¬ 
manco  produces  fabricated  parts  with  maximum  econo¬ 
my.  Designs  are  reproduced  exactly  by  shearing,  sawing, 
slitting,  die  cutting,  creasing,  forming,  cuffing,  or  rotary 
cut  molding. 

You  can  be  sure  of  the  specific  protection  you  need, 
too  .  .  .  because  Inmanco  parts  are  fabricated  from 


In/ma/nco 


with  ready -to -use 


NSULAT  ON  PARTS 


such  a  wide  variety  of  materials.  You  can  select  the 


dielectric  strength,  heat  resistance,  toughness,  and  other 

propserties  required  for  your  apiplication.  Inmanco  Parts  Can  Be  Fabricated 

From  These  Insulation  Materials 


Inmanco  engineers  are  always  glad  to  show  how 
fabricated  parts  can  save  time  in  the  production  of 
military  and  civilian  electronic  and  electrical  equipment 
.  .  .  including  motors,  coils,  controls,  transformers  and 
instruments.  Get  full  information  on  ready-to-use  In¬ 
manco  Insulators  no»-. 


#  All  rag,  part  rag, 
wood  pulp  papers 
and  press  boards 

0  Varnished  cambric* 
paper  combifMtions 

#  Hard  maple  wood 

#  Laminated  plastics 


0  Plastic  films 

0  Plastic  film-paper 
combinations 

0  Silicone  resin  coated 
glass  doth 

0  Vulcanised  fibre 
and  fishpaper 


0  Varnished  asbestos,  cambric,  can* 
vas,  and  glass  cloths  and  paper 


FREEr 


fiiftiWwt  0m  /w<ara^ 
fmhncmttd  tieetntmi 
tuUitmm  pmrti.  imdmy. 


products  ae  manufactured  exclusively  by  Insulation  Manufacturers  Corporation 


WHIRE  TO  GEl  1^ 

insulat/on 

CHICAGO  •  aivn^ 
Alto  rmprotottod  by:  H.  R.  C 

ROBERT  McKEOWN  tC 


E  COMPANY 
r*4t»,  OnC,  C^aa 
^ND  WIRES  /I r 
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L-TALKS 


FEATURE 


Something  new 
in  Precision  Potentiometers 


...  Uie  standardization  of  a  Non-Linear  Precision  Potentiometer, 
the  /yf>e  RVP3-S59  Sine-Cosine  {wtendometer,  one  of  the  many  types 
standard  with  the  Technology  Instrument  Corporation,  performs  two 
operations  in  a  single  potentiometer  assembly  . . .  two  wipers 
spaced  90  degrees  apart  yield  both  sine  and  cosine  outputs. 


1.  Tefol  rMitfcmctt:  20,000 
ohm»  plus  •r  minus  5  pur  cunt 
butwuun  turminols  1  and  3. 

2.  Accurocy:  Plus  or  minus 
.5  pur  cunt  of  the  puok 
tu  puok  omplitvdu. 

3.  Moximum  vultopu:  Cunsurvo* 
tivuly  rotud  os  80  volts 
butwuun  turminol  1  ond  3. 

4.  Lifu:  Guorontuud  for  at 
luost  500,000  complutu 
cyclus  in  ucthor  diruction 
ot  30  rpm. 

5.  Potuntiomutur  bosu:  Pro* 
cision  mochinud  oluminum 
(originotod  by  TICl  finishud 
with  corrosion  rusistont 
block  Alumilltu. 

6.  All  8xud  connoctions 
oru  soldurud. 

7.  Wipurs:  Polinuy  spring 
wipur  with  doublo  contoct, 
for  positivu  uluctricol 
connuction,  long  woor 
ond  light  torqwu. 

8.  Rusistoncu  Elumunt:  Kormo 
wiru  with  tumpuroturu  co* 
ufVIciunt  of  .00002  ports 
pur  dugrue  cuntigrodu. 

9.  Slip  Rings:  Inloid  coin  silvur 
slip  rings. Polinuy  contacts 
on  duol  brushus  for  positivu 
connuction  ond  low  contoct 
rusistoTKu. 

10.  Full  humidity  protuction 
with  typo  76>$  fungus  ru* 
sistant  varnish. 

11.  Units  moy  bu  gongud,  using 
TIC's  potuntud  ‘Xonstrict-O- 
Grip**  clomp  rings  which 
purmit  pruciso  phosing  with 
omoxif>g  uosu. 


TIC  standard  potentiometers  have  the  same  built-in  precision 
and  craftsmanship  normally  found  only  in  custom-built  products. 
Research.engineering  and  design  facilities  for  special  construc¬ 
tions  and  non-linear  or  linear  functions  are  an  integral  part  of 
TIC  services.  Submit  your  potentiometer  problem,  whether  the  need 
is  for  standard  or  custom  design. 


ffigiituuring  Ruprusuntofivus 

amland,  Ohio  —  PR<»pcct  1-4171  Am  Prior.  Otiurio  —  Arn  Priw  ^ 


Chicago.  llL  —  UPlowa  S-IMl 
Rocbtwcr,  N.  Y.  —  Monroe  314) 
Cunain,  Cooo.  —  Cunuan  649 
Duycoo»  Obio  ~  Michigan  8722 


New  York.  N.  Y.  —  MUrray  Hill  8-5858 
CuBbrtdgc.  Mass.  —  Elioc  4-1751 
Holljrwoc»d.  Cat.  HOUywood  P-4385 
Dall^  Texas  —  Dlxoo  8918 


Technology  psifiOnent  Corp. 

.4  .-..J 


533  Main  Street,  Acton,  Motsochutetts,  Telephone:  Acton  600 


NtW  PRODUCTS  (entinued) 

10-ft  leads  and  hardware,  with  cur¬ 
rent  capacities  of  100  to  3,000  am- 
pere.s.  These  shunts  are  dipped  in 
a  siiecial  corrosion-resistant  enamel 
and  then  sprayed  with  moisture  and 
funjf US-proof  varnish. 


Electric  Soldering  Tool 

Kelnor  Mfg.  Corp.,  222  Kearny  St., 
San  Francisco,  Calif.  Model  OS-7 
precision  light-weight  electric  .sold¬ 
ering  tool  was  specially  designed 
for  production  lines.  All  nickel 
plated,  it  has  a  125-watt  improved 
heating  element  with  simplified 
replacement  assembly;  more  rug- 
,  ged  one-piece  construction  to  with- 
I  stand  hard  industrial  use;  and  im¬ 
proved  all-ceramic  insulation.  Sold¬ 
ering  temperature  is  reached  in  48 
seconds.  The  unit  has  a  3  16-in. 
extendable  tip  and  weighs  10  oz. 
A  de.scriptive  catalog  sheet  and 
j  price  list  are  available. 


Audio  Oscillator 


General  Radio  Co.,  275  Mas.sachu- 
setts  Ave.,  Cambridge  39,  Mass. 
Type  1214-A  unit  oscillator  is  a 
simple  two-frequency  oscillator 
(400  and  1,000  cycles)  useful  as  a 
modulating  source  for  'high-fre- 
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We  hired  an  engineer  over  Berlin 


“’I'he  Boeing  Flying  Forts  came  through 
a  wall  of  flak  and  fighters  that  night  to 
hit  Berlin  right  on  the  nose.  They  never 
Jet  us  dow  n— not  then  or  on  any  of  the 
raids  to  conic.  I  was  proud  to  fly  the 
old  Boeings.  Now  I'm  prouder  still  to 
he  on  the  great  engineering  team  that 
designs  the  nesv  ones.” 

Boeing  engineers  feel  that  way.  And 
they'd  be  honored  to  have  you  join  them 
as  they  pioneer  in  dramatic  new  fields  of 
aviation.  There  are  excellent  openings 
in  Seattle  now  for  experienced  and  junior 
aeronautical,  mechanical,  electrical, 
electronics,  civil,  acoustical,  weights  and 
tooling  engineers  for  design  and  research: 
for  servomechanism  designers  and  ana¬ 
lysts:  and  for  physicists  and  mathemati¬ 


cians  with  advanced  degrees.  Or,  if  you 
prefer  the  Midwest,  there  are  similar 
openings  at  the  Boeing  Wichita,  Kansas, 
Plant.  Inquiries  indicating  a  preference 
for  Wichita  assignment  will  be  referred 
to  the  Wichita  Division. 

The  steady  growth  of  Boeing's  Engi¬ 
neering  Division  over  the  past  .^5  years  is 
an  index  of  stability.  There's  great  work 
to  be  done  in  all  phases  of  aircraft  design 

.  in  the  fascinating  new  held  of  guided 
missiles  ...  in  jet  pn>pulsion. 

You'll  find  here  some  of  the  world's 
best  research  facilities  and  you'll  work 
with  men  who  have  helped  establish 
Boeing's  world  leadership  in  aviation  re¬ 
search.  design  and  engineering.  You'll 
like  the  pay,  too.  It's  good  and  it  grows 


with  you.  Moving  and  travel  expens^ 
allowance  is  provided. 

Be  a  Boeing  man.  No  other  name  ii^ 
aviation  will  loom  larger  in  importanc^ 
during  the  years  to  come. 

Wrifm  today  to  tho  addrou  bolow,  or  usa  ^ 
tho  convoniont  covpon. 

I  I 

I  JOHN  C.  SANDERS.  Ml  It^-fwmml  j 

I  D*^.  H-2  I 

I  Nia^  AintaM  CtapMf.  SaiMi  14,  Wmk  . 

I  EA9!nMrifig  epporfyfiitl««  • 

•  Mt  m«.  PlMi«  Mild  further  I 

I  Nomo  . 

I  Addrou  | 

I  City  mod  Stoto _  .  I 
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DC  fo  1 0mc  bandwidth,  .04usec  rise  time 
Smooth  transient  response 
3-section  distributed-type  output  stage 
Continuously-variable  deflection  sensitivity,  .03v/cm  to 
1 00  V,  cm  ac,  .3v/  cm  to  1 0Ov/cm  dc 
.25  usee  signal  delay 

Calibrating  voltage — Ike  square  wave,  0  to  50v  in  seven 
ranges,  accuracy  2  %  of  full  scale 
Sweep — triggered  or  recurrent  as  desired,  continuously- 
variable,  .01  sec  cm  to  .Ipsec/cm.  Calibration 
accuracy  5  % 

5X  sweep  magnifier 

All  dc  voltages  electronically  regulated 

Many  other  useful  features 

Tektronix  Type  514-D  Cathode-Ray  Oscilloscope  — 
$950.00  f.o.b.  Portland,  Oregon 

COMPLETE  SPECIFICATIONS  ON  REQUEST 


DIRECT  COUPLED 
WIDE  BAND 


!  NEW  PRODUCTS  (centinutd) 

quency  oscillators  as  well  as  a  Ken- 
eral-purpose  laboratory  source.  The 
0.2-watt  output,  with  less  than  3- 
percent  distortion,  is  also  adequate 
for  bridKe-measurement  work  and 
many  other  fixed-frequency  applica- 
1  tions.  The  1214-A  has  its  own 
i  power  supply  built  in.  This  was 
done  as  an  economy  because  the 
iron-core  tuning  inductance  could 
i  have  an  isolated  output  coupling 
coil  thus  allowing  the  type  117N7- 
GT  diode-pentode,  used  as  a  voltage 
doubler,  to  work  directly  off  the 
a-c  line. 


'Ml  il  II  II  j 

Ceramic  Capacitors 

Electrical  Reactance  Corp.,  P.  O. 
Box  493,  Glean,  New  York,  has  an¬ 
nounced  two  new  lines  of  Hi-Q  cer¬ 
amic  disk  capacitors.  These 
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Helical  Potentiometer 


Van  Dyke  Instruments,  Inc.,  1927 
First  Ave.,  South,  P.O.  Box  355,  St. 
Petersburg  1,  Fla.,  has  developed 
the  type  H-50  subminiature  helical 
potentiometer.  Its  resistance  ele¬ 
ment,  12  in.  long,  is  contained 
within  a  case  i  in.  in  diameter.  The 
unit  is  primarily  intended  for  use 
in  precision  bridge-balancing  cir¬ 
cuits  and  similar  applications  where 
the  potentiometer  is  adjusted  by 
means  of  an  insulated  screwdriver 
or  similar  adjustment  tool.  Power 
rating  is  0.5  watt,  continuous. 
Standard  resistance  values  are  250, 
500,  1,000,  2,500,  5,000,  10,000  and 
25,000  ohms  for  10-turn  units. 
Standard  tolerance  is  ±10  percent 
overall  resistance  and  ±0.5  percent 
linearity. 


rWSi 


TEKTRONIX,  Inc. 

P.  O  Box  831,  Portland  7,  Oregon  •Cobles:  Tektronix 


'm/jiL 


Edison  announces  its  new  Model  207  Minia¬ 
ture  Thermal  Relay  —  designed  to  meet  the 
need  for  a  space-saving  time-delay  relay. 


Ci£d\ 


(ntomm  M/CdiMnw 

INCORPORATED 

InttrunMflt  Divbiofi  *  W*tt  Orong*,  N.  i. 


FOR . . . 

Cathode  Protectiofi 

Gyro  Erection  , 

Motor  StorHng 

Integration 

Holdover* 

Overiood  Protection 

Current  Interruptiom  (Flashers) 
Cycling  Durations 
Emergency  Circuit  Switchovers 


SKCIHCATIONS  •  MOOEl  207 


YOU  CAN  ALWAYS  RELY  ON  EDISON  . 


Into  the  design  and  development  of  this 
sealed-in-glass  miniature,  Edison  has  applied 
the  experience  of  over  20  years  in  the  thermal 
engineering  field  and  has  built  into  it  many 
of  the  quality  features  of  the  widely-used 
Edison  Model  501  Thermal  Relay.  In  numer¬ 
ous  applications  the  two  relays  have  similar 
operating  characteristics. 


Pilot  production  started  in  December  1951. 
For  free  bulletin,  jUst  clip  coupon  and  mail. 


Sealed  Thermostats 


Sensitive  Relays 


Temperatsere  Monitors 


Electrical  Resistance  Bulbs 
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OTHER  INSTRUMENT  DIVISION  PRODUCTS 


StaM-<f>-al«<t  Stan^rd  HmIw  V»h»u«»; 

Arc  qw»!w«>!<ia  otmotplrara  D.3v 

FrgcUion  ttminf  —  Einol  od-  ConHict  Ratingt: 

juttmgnt  mod*  off«r  Moting  2.5  omps  @  125v  oc., 
by  potgfitgd  iMturg  1.0  Qmp  (§)  125v  dc. 

ApifM:  M  oz.  (approx.)  AmbiaiH  Cempamation: 

Diomatar;  V'  (approx.)  — 60  lo  +8S*C 

Hoiglit;  216"  moximum  Nominal  Hoolor  Input: 

(Molod)  2  worn 

Mounrinf;  Minloturo  Button 
7-pIn 

Ronfo  of  Doloy  Poriod*: 

5  MO.  to  120  MCI. 


To:  Instrument  Division,  THOMAS  A.  EDISON,  INC 
63  Lakeside  Avenue.  West  Orange,  New  Jersey 

We  may  have  an  application  for  your  Miniature 
Thermal  Relay  to _ 


Please  send  E3  bulletin  to:. 

Name  and  title _ 

Company _ 

Addreaa _ 


...a  NEW 
Miniature  by 

EDISON 


(coAtiny«4) 
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temperature-compensation  disk  ca¬ 
pacitors  have  a  capacitance  rsinge 
of  475  (laf  on  the  Dl-6  N1400  mate¬ 
rial  down  to  O.S  on  the  Dl-1 
size  with  tolerances  of  ±5  percent 
or  greater.  Conforming  to  RTMA. 
Class  I  ceramic  capacitors  they  are 
conservatively  rated  for  working 
voltage  at  500  v  d-c  and  flash  tested 
at  1,500  V  d-c.  Extended-tempera¬ 
ture  compensating  disk  capacitors 
were  developed  for  applications  re¬ 
quiring  a  very  large  gradient  of 
capacitance  versus  temperature. 
They  exhibit  relatively  higher  di¬ 
electric  constants  permitting  capac¬ 
itances  in  the  range  intermediate 
between  the  high  K  and  linear  or 
normal  group  of  ceramics.  The  Q 
(a  minimum  of  250  at  1  me)  is 
somewhat  lower  than  the  Class  1 
ceramics. 


INSULATED  SHAFT  COUPLINGS 


104-167 


104-S68 


104-250 


104-252 


There's  a  JOHNSON  shah  coupling  For  virtually  any  electronic 
application.  All  are  manufactured  with  high  quality,  low  loss 
insulation;  accurately  machined  and  suitably  finished  metal  parts. 
Each  is  capable  of  many  thousands  of  operating  cycles  without 
failure  due  to  fatigue.  Voltage  ratings  are  DC  "breakdown" 
degraded  in  accordance  with  good  engineering  practice. 

104-250  Staatil*  insulation  with  hubs  mounlud  on  phosphor  broni*  springs.  Coupling 
may  b*  usod  to  componsoto  (or  minor  sha(t  misalignmont.  Hubs  drilUd  lor 
1  '4'  shalts  and  oquippod  with  two  sots  ol  hardonod  sot  scrows.  Ratings:  torquo 
48  inch  ouncos  with  1  °  bock  lash;  voltago,  4,000;  capacity,  1 .4  mm(. 

104-251  A  lorgor  version  of  104-250  (or  3 '8'  shalts.  Voltage  breakdown  exceeds 
8,000;  capacity  1 .75  mml.,  torque  84  inch  ounces  with  1  °  bock  lash.  Avail¬ 
able  (or  1/4'  shalts  as  104-251  A. 

104-252  A  rigid  coupling  (or  1/4'  shalts  tasted  (or  128  inch 'ounces  torque.  Glased 
Steatite  insulation,  capacity  1.6  mml.,  breakdown  voltage  7,000. 

104-264  I’henolic  insulation  rated  at  750  volts  DC.  Brass  nickel  plated  hubs  drilled  (o' 
1  4'  shalts  and  equipped  with  dual  set  screws.  Torque  rating  approximately 
50  inch  ounces  with  1  °  bock  lash.  Capacity  1.4  mml. 

104-267  A  coupling  lor  extremely  high  voltage  applications.  Equipped  with  corona 
shields  and  Steatite  insulation,  breakdown  voltage  exceeds  20,000  volts.  Uni¬ 
versal  joint  type  hubs  drilled  lor  pins  and  lumished  with  socket  head  Krews. 
coupler  will  compensate  lor  considerable  misalignment  ol  shalts.  Breaking 
strength  exceeds  5  loot  pounds,  Iree  play  less  than  3.0°.  Capacity  3.5  mml. 
104-268  A  true  universal  joint  type  coupling  capable  ol  smoothly  transmitting  large 
torque  values  thru  1  /4'  shalts  angularly  displaced  as  much  as  45  °.  Breaking 
strength  exceeds  7  loot  'pounds  with  Iree  play  less  than  3  °.  Hubs  equipped 
with  socket  head  screws  and  drilled  lor  pins.  Steatite  insulated;  breakdown 
voltage  7,500.  Caprxity  6.0  mml. 

Th«  newest  JOHNSON  General  Products  Catalog  972  lists  numerous  addi¬ 
tional  shaft  couplers.  Write  for  your  copy  today.  If  you  have  problems  in¬ 
volving  special  shaft  couplera  we  will  be  pleased 
to  quote  on  production  quantities. 


Magnetic  Tape  Recorder 

Ampex  Electric  Corp.,  Redwood 
City,  Calif.  Model  :)07  magnetic 
tape  recorder,  especially  designed 
for  recording  signals  telemetered 
from  aircraft  and  missiles,  is  the 
second  of  a  line  of  sprecial  recorders 
designed  for  recording  original 
telemetered  data.  It  has  a  fre¬ 
quency  range  of  from  100  to  100,- 
000  cps,  thereby  permitting  the  re¬ 
cording  of  all  f-m/f-m  telemetering 
channels  recommended  by  the  Tele¬ 
metering  Panel  of  Research  and 
Development  Board.  The  recorder 
is  designed  for  three  tape  speeds: 
60,  30  and  15  inches  i)er  second. 
The  extended  frequency  range  of 
the  unit  makes  it  useful  for  record¬ 
ing  many  types  of  data  which  previ¬ 
ously  could  be  recorded  only  by 
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The  new  Industrial  Cam  Recycling  Timer  con¬ 
tinuously  repeats  a  constant  cycle  consisting  of  definite 
ON  and  OFF  periods  which  can  be  adjusted  from  2% 
to  98 'c  of  the  cycle.  By  means  of  percenta^  calibra¬ 
tions  on  the  cam  face  any  desired  setting  is  quickly 
and  accurately  obtained.  The  time  cycle  itself  can  also 
be  changed  easily  by  substituting  simple  gear-rack 
assemblies.  Thus,  from  one  timer,  by  using  different 
gear  racks  you  can  obtain  SO  different  cycles  ranging 
from  the  lowest  cycle  of  the  timer  up  to  nine  times 
that  cycle.  The  snap  action  switch  operated  by  the 
timer  is  a  single  pole  double  throw,  totally  enclosed 
10  ampere  type.  We  can  supply  SOO  different  time 
cycles  in  this  model  ranging  from  one  revolution  in 
IS  seconds  to  one  revolution  in  72  hours. 


The  Multi-Cam  Recycling  Timer  is  identical  to 
the  Single  Cam  Timer  but  operates  from  2  to  6  circuits 
and  incorporates  several  additional  features.  On 
this  timer  all  cams  are  mounted  on  a  single  driving 
shaft  which  assures  a  common  time  cycle  for  all  circuits. 
Each  cam,  however,  is  independently  adjustable  for  a 
specific  timing  sequence.  This  is  accomplished  by  actu¬ 
ally  rotating  the  cam  with  finger  pressure  using  the 
drum  calibrations  for  guidance.  Thus  a  range  of  timing 
sequences  from  0%  to  100%  is  obtainable  on  each 
circuit  with  ease.  The  elimination  of  cam  followers 
and  other  types  of  moving  parts  makes  possible  this 
compact  unit.  1 1  models  are  available  with  time  cycles 
ranging  from  one  revolution  in  1  minute  to  one  revo¬ 
lution  in  72  hours. 


TIMf  DtlAY  INSTANTANEOUS  MANUAL  TANOEM  AUTOMATIC  lUNNINC 

TIMERS  RESET  TIMERS  SET  TIMERS  RECYCIINC  TIMERS  TIME  METERS 


REMOTE  CONTROL  FOR  SINGLE  CYCLE  OPERATION  AVAILARLE. 


Sem4i  todsy  f^r  complete  detsilf^or,  if  yom  womtd 
tike  to  tend  ns  tpeeificsiioms,  we  shott  he  gtod  to  moke 
recommemdoliomi  koted  om  yom  poeticmtoe  meeds. 
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NEW  PRODUCTS 


means  of  a  cro  and  moving  film 
camera. 


0  0C7MJ  up  to 

17  capacitors 
|Lper  minute 


Industrial  Caniina  Tube 

Tracerlab,  Inc.,  1:?o  Hitrh  St., 
Boston  10,  Mass.,  ha.s  developed  a 
rugged  stainle.ss  steel  tube  especi¬ 
ally  designed  for  industrial  process 
control  procedures  using  gamma 
rays  and  for  cosmic  ray  counting. 
Features  of  the  TGC-16  industrial 
gamma  tube  include  the  complete 
absence  of  any  flanges,  ba.ses  and 
base  pins  making  it  particularly 
adaptable  for  a  wide  variety  of 
uses,  a  wall  thickness  of  approxi¬ 
mately  400  mg  per  cm’,  life  greater 
than  2  X  10*  counts,  a  starting  po¬ 
tential  of  870-930  volts,  and  a  mini¬ 
mum  plateau  length  of  200  volts 
with  a  slope  of  approximately  1  per¬ 
cent  per  100  V.  The  fill  gas  u.sed  is 
helium  with  an  organic  quench  and 
the  tube  has  a  recovery  time  of  ap¬ 
proximately  200  usec.  Overall  di¬ 
mensions  of  the  standard  tube  are 
151  in.  X  1  in.  o.d. 


»690“® 


with  the  New  \^J$pp9'PQ>  PC- 
CAPACITANCE  COMPARATOR 


Any  type  of  condenser. ..  paper,  ments  other  than  the  Standard 

mica,  oil  filled,  ceramic  or  elec-  Capacitor  against  which  the  un- 

trolytic  .  . .  can  be  graded  on  the  knowns  are  to  be  checked.  Oper- 

PC-4  at  rates  up  to  8000  per  day  ates  on  110  Volt — 60  cycle  AC. 

by  an  unskilled  operator.  Working  Range:  10  mmfd  to  1000  mfd. 

to  an  accuracy  of  0.2%,  the  PC-4  Size:  18'  x  12'  x  12'.  Weight: 

is  a  companion  production  in-  approximately  35  lbs.  For  com- 

strument  to  the  famous  PR-5  details,  write  for  Catalog 

Automatic  Resistance  Comparator.  Sheet  E-2. 

Leading  manufacturers  have  found 
it  an  indispensible  tool  in  the  fight 

for  higher  quality  and  lower  pro-  0% 

duction  costs.  Easy  operation  re-  w, 

duces  inspection  time  to  an  ab-  ^ 

,h.  IMSIRUaiNt  IRIORAIORY  INC 

PC-4  requires  no  outside  attach-  n2S  Bonk  Str»*t  •  Cincbmoti  14,  Ohio 

MANUFACTURERS  OF  R.  F.  COILS  AND  ELECTRONIC  EQUIPMENT 


Super  Rhoiiibie  .4nteiiiia 

Davis  Electronics,  3047  \V.  Olym¬ 
pic  Blvd.,  Los  Angeles.  Calif.  The 
aluminum  alloy  Super  Rhombic  an¬ 
tenna  is  designed  to  eliminate 
stacked  arrays  and  overcome  the 
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POWERSEL 
hi|h  power 
epee 
tjpes 


All  types  and  sizes  of  selenium  rectifiers 

used  in  military  or  civilian  production.  Write  or  wire  for 

engineering  assistance  and  complete  specifications 


on  your  individual  rectifier  problems.  No  cost  or  obligation. 


JL  ^ 

MINISEl  MINISEl  MINISEl  PlASTISEl  POWERSEl 

Phenolic  Seoled-in-Glau  HermeKcally  Sealed  AAolded-ln  High  Power  Type 

Cartridge  Type  Fuse  Type  Metal  Type  Electronic  Type  Rectifier 


ELECTRONIC  DEVICES,  inc. 

PRECISION  RECTIFIER  DIVISION 

429  12th  STREET  •  BROOKLYN  15,  NEW  YORK 
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NM  -  20A 


STODDART  AIRCRAFT  RADIO  CO 

66A4  SANTA  MONICA  BLVD  HOLLYWOOD  38  CALIFORNIA 
M.iU.d*'' 929^4 


Base  Loading  Coils 

Mallard  Mfg.  Co.,  6025  N.  Key- 
•stone  Ave.,  Chicatfo  20,  Ill.,  has  in¬ 
troduced  loadintf  coils  for  mobile 
antennas  available  in  two  models, 
for  20  and  75-meter  operation,  and 
designed  to  fit  all  standard  mounts 
and  whips.  With  the  adaptor  sup¬ 
plied  they  can  be  used  with  non¬ 
standard  types.  The  Hi-Q  20  load- 
injr  coil  is  wound  with  heavy  plated 
1-in.  diameter  .solid  copper  wire. 
The  Hi-Q  75  features  two  pie- 
wound  coils  of  heavy  insulated  wire 
adjustable  for  maximum  efficiency 
over  a  powdered  iron  core  sluij. 
Coils  are  treated  with  Insulex  to 
resist  moisture  and  funjrus  grrowth 
and  to  maintain  higrh  Q. 


15mc  to  4C)0mc 

Commercial  Equivalent  of 
TS-587/U. 

Frequency  range  includes 
FM  and  TV  Bands. 


375mc  to  lOOOmc 

Commercial 

AN/URM-17. 

Frequency  range  includes  Citizens  ™  .  . ,  ' '  w 

Band  and  UHF  color  TV  Band,  -  - 

These  instruments  comply  with  test  equipment  requirements  of 
such  radio  interference  specifications  os  JAN- 1 >2250,  ASA  C63.2, 
16E4(SHIPS),  AN-l-24a,  AN-l-42,  AN-l-27a  MIL-l-6722  and  others. 


Tape  Transport  Meehanism 
&  Preamp 

Tape  Master,  Inc.,  13  W.  Hubbard 
St..  Chicago  10,  III.,  has  announced 
model  TH21  tape  transport  mech- 
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Tubes  made  b>  Accurate  Paper  Tube  Company 
usinic  Quinicrra  Type  5. 


‘‘•tOf  r^‘  I'ox 


HERE’S  PROOF  THAT  YOU 
CAN  MAKE 

INDUCTION  EQUIPMENT 


»ould 
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••nil, 
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ror  , 


’'•»>  tru 
*‘^TE 


with  silicone -treated 


(A  purified  Asbestos  Class  H  sheet  insulation) 


As  the  above  letter  from  the  Accurate 
Paper  Tube  Company  testifies,  users 
of  this  newest  Johns-Manville  elec¬ 
trical  insulation  find  that  it  raises 
overload  limits  and  assures  greater 
safety. 

And  as  you  can  see  from  the  pho¬ 
tograph  at  left,  Quinterra  Type 
3  also  permits  important  savings  in 
both  space  and  materials  ...  a  fact 
substantiated  by  leading  manufac¬ 
turers  of  quality  transformers. 

You  can  not  only  improve  your 
induction  devices  with  Quinterra 
Type  3  .  .  .  but  you  can  also  reduce 
the  total  cost  of  production  because 
rejections  will  be  minimized. 

Silicone-treated  Quinterra  Type  3 
is  a  high  grade  Class  H  dielectric  . . . 
ideal  for  both  interlayer  and  wire¬ 
wrapping  insulation  as  well  as  the 
formation  of  tubes.  It  has  outstand¬ 
ing  moisture  resistance,  high  tem- 


id  electrical 


Quinterras,  is  made  from  a  com¬ 
pletely  inorganic  base  sheet  of  puri¬ 
fied  asbestos  that  has  a  hole-free 
closed  struaure.  This  sheet  has  an 
inherent  dielectric  strength  of  at 
least  200  VPM  which  is  retained 
even  under  temperature  of  400  C. 
The  silicone-treated  sheet  maintains 
a  dielectric  strength  of  at  least  223 
VPM  under  continuous  exposure  to 
temperatures  in  excess  of  the  Class 
H  maximum,  180  C. 

If  you  have  a  problem  that  Quin¬ 
terra  Type  3  may  solve,  why  not 
consult  our  sales  engineers— with¬ 
out  obligation?  For  samples  and 
additional  information,  write  Johns- 
Manville,  Box  290,  N.Y.  16,  N.Y. 


TiANSSOtMia  TaANSFOSMla  VnTH 

WTTM  SmeONi-raEATiO 

CONVmriONAl  MSUtAtlON  OUlNTiaaA  TYPE  3  MSUtATION 

Photograph  above  shows  two  signal  corps  trans¬ 
formers  having  same  rated  output — illustrating  sav¬ 
ings  in  space  and  materials  made  possible  by  use  of 
silicone-treated  Quinterra. 


jj^  Johns-Manville  EIECTRICAI  INSULATIONS 
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HIRE’S  THE  BASIS  FOR  A 


A  VERSATILE, 


<l«p«ndable  laboratory  set¬ 
up  ior  microwaTo  testing  con  easily  be  built 
arotmd  these  two  Browning  instruments. 


The  basis  of  a  signal  generator  in  the  super-high-frequency  'll 
range  is  provided  in  the  Model  TVN-7  square-wave  modulator  ’ 
and  power  supply.  This  unit  is  used  as  a  square-wove  modulator 
at  600  to  2500  cycles  for  low-power  velocity-modulated  tubes, 
such  as  the  417A,  2fC28,  and  2IC2S.  E’rovision  is  also  made  for 
external  modulations:  for  grid  pulse  modulation  at  amplitudes 
up  to  60  volts,  and  for  reflector  pulse  modulation  at  up  to  100 
volts  maximum.  The  power  supply  delivers  regulated  cathode 
voltage  continuously  variable  from  280  to  480  volts,  with  provision 
ior  a  180-300  volt  range. 

Measurement  of  standing-wove  ratios,  with  slotted  lines,  is 
easily  accomplished  with  the  Model  TAA-16A  amplifier  —  a 
high-gain  a-c  voltmeter,  covering  500  to  5000  cycles  per  second. 
Front-panel  controls  can  be  set  for  broad-band  or  selective  oper¬ 
ation;  sensitivities  are:  15;iv  in  broad-band  and  lO^v  in  selective 
position.  The  4  inch  output  meter  with  illuminated  scales  is  grad¬ 
uated  in  standing-wave  voltage  ratio  and  with  a  0-10  linear 
scale.  A  panel  switch  is  provided  for  convenience  in  applying 
bolometer  voltage.  The  master  gain  control  switch  provides  atten¬ 
uation  factors  of  1,  10,  and  100.  Unit  and  regulated  power  supply 
are  contained  in  black  wrinkle  steel  cabinet  9  x  20  x  12  inches. 

Both  of  these  instruments  ore  designed  for  11 5- volt  50/60 
cycle  operation 


Write  today  lor  data  sheets  giving 
detailed  specifications  oi  the  TVW-7 


and  TAA-16A  equipments 


NEW  PRODUCTS  (cantimied) 

ani.sm  and  a  matching  preamp-bias 
erase  oscillator.  The  mechanism 
illustrated  operates  at  a  tape  speed 
of  7i  in.  iier  sec  and  incorporates 
both  fast  forward  and  fast  rewind, 
single  switch  control,  an  oversized 
motor  and  practically  vibrationless 
operation.  The  model  PA-1  preamp 
unit  is  fully  wired  and  incorporates 
a  push-pull  bias-erase  oscillator,  full 
monitoring,  inputs  for  both  radio 
phono  and  microphone,  outlets  for 
amplifier  and  headphones,  complete 
master  switching  and  neon  record¬ 
ing  level  indicator.  Combination  of 
both  units  with  any  high  grade 
audio  amplifier  makes  a  complete 
high-fidelity  tape  recording  and 
playback  system.  Xet  price  for  both 
is  $81.50. 


Resin  Core  Solder 

Kester  Solder  Co.,  4201  Wright- 
wood  Ave.,  Chicago  89,  Ill.,  has  an¬ 
nounced  a  new  and  highly  active 
resin  flux  know-n  as  “44”  resin.  The 
solder  melts,  wets  the  metal  and 
flows  or  spreads  all  in  one  instan¬ 
taneous  action  with  such  speed  that 
it  is  impossible  to  distinguish  the 
separate  actions.  The  solder  is  non- 
corrosive  and  electrically  noncon- 
ductive.  It  conforms  with  Army- 
Navy-Air  Force  specifications 
MlL-S-6872  (AN-S-62)  and  the  ex¬ 
tremely  rigid  USAF  specification 
No.  41065-B  Method  31,  also  Fed¬ 
eral  specification  QQ-S-571b.  For 
complete  information  write  for  bul¬ 
letin  444. 


Extra-Thin  High-Heat 
Insulation 

Irvington  Varnish  &  Insulator 

Co.,  6  Argyle  Terrace,  Irvington  11, 
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Sangamo 


High  surge  voltages  and 
extreme  ripple  currents 
don’t  faze  them... 


*Type  PL  Electrolytic  Capacitors 


Sangamo  "Twist-Tab”  (Type  PL)  Elec¬ 
trolytic  Capacitors  are  designed  partic¬ 
ularly  for  all  television  and  electronic 
applications  that  demand  long  life  and 
dependable  performance  at  85°  C  under 
conditions  involving  extreme  ripple  cur¬ 
rents  and  high  surge  voltages. 

These  quality  components  are  sealed  in 
round  aluminum  cans  and  have  twist 
prong  tabs  for  washer  or  direct  chassis 


mounting.  All  connections  from  the 
capacitor  are  securely  fastened  to  the 
terminal  lugs,  providing  permanent  low 
resistance  connections.  The  aluminum 
cans  are  negative,  and  the  mounting 
ring  provides  the  negative  connection. 

Sangamo  "Twist-Tabs”  oflFer  a  selection 
from  the  largest  listing  of  capacities  and 
voltages  available  from  any  single 
source.  Write  for  full  information. 
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MOLDITE 


NEW  PRODUCTS 


(continued)) 


N.  J.,  has  available  a  new  insulation 
known  as  Silicone-resin-coated 
Novabestos.  Althouffh  but  0.003  in. 
thick,  it  can  be  used  at  operating 
temperatures  of  180  C.  It  is  com¬ 
posed  of  97-percent-pure  asbestos 
and  3  percent  organic  material.  The 
long  fiber  construction  of  this  base 
asbestos  sheet  also  gives  it  unusual 
physical  properties  for  such  a  thin 
material. 


Hinh-Vollafse  Probe 

Precisk  Development  Corp., 
Oceanside,  L.  I.,  N.  Y.  .Model  999 
high-voltage  probe  has  multiple  in¬ 
sulation:  two  areas  of  air  insula¬ 
tion,  plastic  inside  insulation  and 
an  outside  pla.stic  insulation  which 
protects  against  voltage  breakdown. 
Tips  are  interchangeable  and  in¬ 
clude  an  alligator  clip  plus  the  con¬ 
ventional  probing  type.  The  probe 
also  has  interchangeable  resistors 
for  use  with  any  vtvm  or  20,000 
ohms-per-volt  meter.  Price  is  $0.98. 


Moldite  offers  the  advantages  of  volume  production  com¬ 
bined  with  absolute  precision  . . .  the  sure  results  of  its  special 
formulas  and  advanced  production  techniques  . . .  engineering 
cooperation  on  every  iron  core  application.  Moldite  Iron 
Cores  meet  every  requirement  for  dependability.  They  are 
the  standard  wherever  the  finest  in  electronic  equipment 
is  made. 


MAGNETIC  IRON  CORES  •  FILTER  CORES  •  MOLDED  COIL  FORMS 
THREADED  CORES  •  SLEEVE  CORES  •  CUP  CORES 


Samidea  promptly 
submitted  upon  request 
for  design,  pre-production, 
and  test  purposes 

SEND  FOR  CATALOG  110 


TV  Receiver  Tube 

General  Electric  Co.,  Schenectady 
5,  N.  Y.,  ha.s  developed  type  6BK7 
low-co.st  miniature  tv  receiver  tube 
designed  to  reduce  snow  in  fringe 


1410  Chestnut  Ave.,  Hillside  5,  N.  J, 


NtaadiCilnitAssic.  JtnliiiPNM 

Ills  Sntli  nmr  CmMiUH 
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4230 


For  D-C  Resistance  Measurements 


.d&'H  Uhc 


Wheatstone  Bridges 


Comparison 

Standard 


Ratio  Arms 


Anthony  Pattern  for  laboratory  standard  I  DM  <4230  I  ±0.03' 


Open  Dial  Switch  for  high  precision 


Encfosed  Switch  for  moderate  precision  j  DM-4760  |  ±0.15' 


Seven  settings.  O.OOI.  0.01,  0.1. 1. 10.  100.  1000 


Each  have  four  resistors.  1,  10.  100.  1000  lit 


Poet  Office  Pattern  for  student  instruc* 
tion 


Seven  settings.  0.001.  0.01.  0.1. 1. 10.  100.  1000 
Has  provision  forMeftrryand  Varle^LoopTestst 


Type  8*1  Test  Set  for  resistance  measure¬ 
ment  and  fault  location 


Type  S>2  Test  Set  for  resista nee  measu re- 
ment 


Slidewire  approiimately  12*  long,  calibrated 
0  to  infinity.  Continuously  adjustable 


Ohm  meter  for  rapid  routine  testing 


Uses  eiternal  standard 
resistor 


Per  Cent  Lienit  for  fast  resistor  inspec¬ 
tion 


Eight  settings.  1/1000.  1/100.  1/10.  1/9.  1/4, 
1/1,  10/1,  10071.  Has  provision  for  Murry  and 
Varley  Loop  Tests! 


OM.5430A‘  ±0.15''/: 


Type  U  Test  Set  for  locating  cable  faults 


Portable  self*contained  unit,  includes  battery  and  galvanometers.  f  Plug  and  block  connectors.  %  Rotary  switches. 

Kelvin  Bridges 


-Saif  eentjin.d 

For  more  information,  tend  for  Cotolog  E-33,  D-C  Resistance  Measurements. 


Jrl.  Ad  EF2(2) 
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Model 

List  No. 

Limits 
of  error 

Ratio  Arms 

Comparison  Standard 

Range 

PreciSMn  for  precise 
measurement 

DM -4320 
DM -4300 

±0.05% 

Two  sets  of  100.  300.  400.  1000 
and  10,000  U. 

Nine  filed  resistors,  each  0.001  Uand 
0.001  UgraduatedbarhavingllOdiv. 

O.OIM  U  to  1  U 

General  Purpose  for 
moderate  precision 

DM-4306 

±0.1% 

Seven  settings;  0.1,  0.2,  0.5,  1. 

2,  5.  10. 

Nine  fixed  sections  and  a  divided  bar. 
each  0.01  U.  Scale  has  100  div. 

0.00001  U  to  1  u 

Student’s  for  teach* 
ing 

DM -4340 

±0.7% 

Three  Settings:  0.1, 1, 10. 

Bar,  total  resistance  0.01  U.  Scale 
has  100  divisions. 

0.00001  U  to  0.1  u 

Portable  for  moder¬ 
ate  precision 

OM-42<5* 

±0.25% 

Adjustable  slidewires.  1.5  to 
2.66  and  1  to  1.6 

Dial  switch,  0.0001 , 0.0002. 0.0005  etc. 
up  to  10  U. 

0.0001  u  to  26.6  U 

Ohmmeter  for  rou¬ 
tine  testing 

DM -4296* 

±2% 

Adjustable  slidewires:  0.01  to 
0.11 

Plug  switch  0.01,  0.1,  1,  10.  100 

0.0001  to  11  U 

Hoopes  Conductivity 
for  productiontesti  ng 
conductor  wire 

DM-4S70 

±0.2% 

Adjustable  slidewires  to  com¬ 
pensate  for  sample  weight. 

4672  Copper  Std.  calibrated  to  Inter¬ 
national  Annealed  Copper  Std. 
Gauge  nos.  21, 16. 15, 12, 9,  6,  3,  or  0 
as  specified. 

Oto  105% 
conductivity 

NEW  PRODUCTS 


(CMtillUtd) 


INSULATOR 

CAP 

INSULATOR 


For  deUuUd  im/ormatioti,  wriu  to  Dopt.  C 

ECLIPSE-PIONEER  DIVISION  of 

TETERBORO,  NEW  JERSEY 

Iwpirt  SalMi  tiHili  Iwiirwlliwl  72  PMNi  Avmi«%  i 


Regulated  Power  Supply 

Kepco  Laboratories,  Inc.,  149-14 
4l8t  Ave.,  Flu.shinj?,  N.  Y.  Model 
1020  high-voltajEe-regulated  power 


Otiwr  E-P  pricision  cwnpmmts  for  saryo  mKhanism  and  computint  equipflimt; 

Synchret  •  S«rv«  moton  and  tyitamt  •  rola  ganorolort  •  gyros  •  stabilizaHon 
•gwlpmsnl  •  lurbin*  powM  tuppliat  and  romota  indicoNng-lransmming  systams. 


INCREASED  GETTER  CAPAOTV 
triple  mica  suspension -s 


METAL  GROMMH  MKA 
REENFORCEMENTS 


EIGHT  PaiAR  SUPPORTS 


i  area  reception.  Noise  factor  is  7  db 
as  a  cascode  amplifier  at  216  me.  In- 
;  tended  primarily  for  cascode  service 
j  in  vhf  reception,  it  may  also  be 
used  as  a  low-noise  lirst-intermedi- 
ate-frequency  amplifier  in  uhf. 

,  Typical  operating  conditions  in¬ 
clude:  plate  supply  voltage,  150  v; 

I  cathode  bias  resistor,  56  ohms ;  am¬ 
plification  factor,  40;  plate  resis- 
j  tance,  4,700  ohms;  tranaconduc- 
tance,  8,500  umhos;  plate  current, 
18  ma. 


Toroidal  Cores 


LtM  roe  TNt  PIONEER  em  or  eoRLiTT 
■Ee.o.s.  r*T.  orr. 


EI«ctricol  Characteristics  of  E-P  Full-Wava  Roctiflor  Tubas 


Lenkurt  Electric  Co.,  11  IS 
County  Road,  San  Carlos,  Calif.,  is 
now  producing  moulded  powdered- 
iron  toroids  in  a  size  range  extend¬ 
ing  from  0.800  to  3.375  in.  outside 
diameters.  Included  is  the  wedding- 
ring  type,  the  smaller  size  illus¬ 
trated.  These  are  available  in  mag¬ 
netic  materials  which  can  be  chosen 
to  accentuate  high-Q,  high  induc¬ 
tance,  low  generation  of  harmonic 
distortion  products,  high  magnetic 
and  temperature  .stability,  or  small 
size  and  low  cost.  The  same  cores 
are  also  supplied  wound  to  individ¬ 
ual  specifications,  cased,  uncased,  or 
hermetically  sealed. 


INCREASED  CATHODE  TO 
PLATE  SPACING  REDUaS 
POSSItIUTYOf  ARONC 
KTWEEN  THE  TWO 
ELEMENTS 

RUGGED  PLATE  DESIGN  PROVIDES 
INCREASED  MECHAMCAl  STRENGTH 

^OOUSLE-WELOED  CONNECTIONS 


below.  All  of  these  tubes  are  ex¬ 
hausted  on  a  special  automatic 
exhausting  machine  capable  of  extra 
high  evacuation,  and  are  aged 
under  full  operating  and  vibration 
conditions  for  a  period  of  $0  hours. 
In  addition  to  the  tubes  described 
above,  Eclipse-Pioneer  also  manu¬ 
factures  special  purpose  tubes  in  the 
following  categories:  gas-filled  con¬ 
trol  tubes.  Klystron  tubes,  spark 
gaps,  temperature  tubes  and  voltage 
regulator  tubes. 


SOUD  ALUMINUM  OXIDE 
HEATER  INSULATOR  ME- 
CHANKAUY  SEPARATES 
HEATER  FROM  CATHODE 

TO  eliminate  shorts  y 

ARC-RESOTANT  melamine  lASE^ 
WITH  INTER-PIN  lARRIERS  / 

COMPOUND  FRIED  RASE— ^ 


We  are  not  in  the  standard  vacuum 
tube  business,  but  we  are  in  the  busi¬ 
ness  of  developing  and  manufactur¬ 
ing  a  reliable  line  of  special  purpose 
electron  tubes — tubes  that  will  serve 
and  meet  the  stiff  and  varied  oper¬ 
ational  requirements  of  aviation,  ord¬ 
nance,  marine  and  other  fields  of 
modern  industry.  Typical  of  these  are 
receiving  type  tubes  such  as  Beam- 
Power  Amplifiers,  R-F  Pentodes, 
Twin  Triodes.andthe  Full-Wave  Rec¬ 
tifiers  illustrated  above  and  described 


TUBE  TYPE  R.M.A.  MSB  R.M.A.  SS39  R.M.A.  5BS3  R.M.A.  3993 

Heater  Voltage .  12  volts  26.5  volts  6.3  volts  6.3  volts 

Heater  Current .  0.6  amps.  0.285  amps.  1.2  amps.  0.80  amps. 

Peak  Inverse  Voltage  .  .  .  1375  v.  (max.)  1375  v.  (max.)  1375  v.  (max)  1250  v.  (max.) 

Peak  Plate  Current  (per  plate)  270  ma.  (max.)  270  ma.  (max.)  270  ma.  (max.)  230  ma.  (max.) 

D  C  Heater-Cathode  Potential  450  v.  (max.)  450  v.  (max.)  450  v.  (max.)  400  v.  (max.) 

Cathode  Heating  Time  .  .  1  min.  1  min.  1  min.  45  sec. 

Total  Effective  Plate  Supply 

Impedance .  150  ohms  (min.)  150  ohms  (min.)  150  ohms  (min.)  150  ohms  (min.) 


RUGGEDIZED  BY 

ECLIPSE-PIONEER 

FOR  ADDED  RELIABILITY 
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Pleosant  Co 
Which  to  li 


Opportuni 


Name. 


Addreas. 


'toCn 


who  are  concerned 

with  the  future  of  their  careers 


Are  you  in  a  “dead  end"  job  with  no 
chance  to  move  forward? 

Would  you  like  work  that  challenges 
your  creative  thinking  and  skills? 

Is  your  present  position  limiting  your 
opportunity  for  the  complete  expression 
of  your  talents  in  electronics? 

Do  you  and  your  family  worry  about 
your  career,  or  where  you  live  now,  or 
about  security  and  your  future? 


If  the  answer  is  "yes”  to  one  or  more 
of  these  questions— then  you  should  send 
for  a  frte  copy  of  RCA's  new  booklet 
CHALLENGE  AND  OPPORTUNITY,  Th* 
Role  ei  the  Engineer  in  RCA. 

This  36-page,  illustrated  booklet,  just 
off  the  press,  will  show  you  the  splendid 
opportunities  offered  by  RCA  to  put  your 
career  on  the  upswing.  See  how,  as  part 
of  the  RCA  team,  daily  contact  with  the 


best  minds  in  various  fields  of  electronics, 
and  with  world-renowned  specialists  will 
stimulate  your  creative  thinking. 

For  graduate  engineers  who  can  see 
the  challenge  of  the  future,  RCA  offers 
opportunities  for  achievement  and  ad¬ 
vancement  that  are  legion.  Send  for  a 
copy  of  CHALLENGE  AND  OPPORTU- 
NIlV,  The  Role  of  the  Engineer  in  RCA. 
It  is  yours  free  for  the  asking. 


1  Awords  Special  Recognition 

Retirement  Plan  Insurance 

1  Protection  Progrom 

How  RCA  Servfft  the  Government. 
Science  ond  Indwktry 


Focilities  to  Suppoit  Fully 
Every  Requiremer 


Te  Qwalified  Inqhieeret 

W  yea  qualify  far  any  af  the  pasMans 
Hatad  fialaw,  wrifa  ua  far  a  parsaaal 
latarvlaw— Includa  a  caaiplafa  r*- 
mubA  af  yaur  adutaflaa  aad  aaparl- 
aaaa.  WrHa  fa  addrasa  bt  tauaaa. 


RADiO  eORPORATtOM  of  AMERICA 


MAIL  COUPON  NOW! 


POSITIONS  OPEN  IN  THE  FOLLOWING  FIELDS: 

•  Te/evidon  Dmvlopmmnt 

•  Efeefron  Tube  Dmviopmtit 

•  Transformer  and  Coif  Design 

•  CommuniccrticMis 

O  Rodbr — Missife  Guidance 

•  Computar  Davalopmant  and  Da$ign 

•  Navigational  Aids 

•  Taahnical  Salat 

•  Battronk  Squipmant  FMd  Service 
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MR.  ROBERT  E  McQUISTON,  Manager 
Specialized  Employment  Diviaion,  Dept.  46B. 

Radio  Corporation  of  America 
30  Rockefeller  Plaza,  New  York  20,  N.  Y. 

Without  obligadon  on  my  part,  please  send  me 
a  free  copy  of  CHALLENGE  AND  OPPORTUNITY 


City _ 

List  degree  or  degrees 


NEW  rnODUCTS 


supply  is  continuously  variable 
from  0  to  1,000  v  and  delivers  from 
0  to  50  ma.  In  the  100  to  1,000-volt 
range  the  output  voltage  variation 
is  less  than  0.1  percent  both  for 
line  fluctuations  from  105  to  125  v 
and  load  variation  from  minimum 
to  maximum  current.  In  the  30  to 
100-v  range  output  voltage  varia¬ 
tion  is  less  than  0.5  percent  for 
both.  Ripple  is  less  than  10  mv. 
There  is  included  a  6.3-volt.  10- 
ampere  a-c  output.  The  unit  mea.s- 
ures  lOi  in.  high  X  19  in.  wide  x 
13  in.  deep  and  weighs  66  lb. 


If  SO,  you’ll  be  well  repaid  by  getting  the 
facts  on  a  special  group  of  Pure  Ferric 
Oxides,  developed  by  Williams  and  manu¬ 
factured  especialiy  for  this  purpose. 


Williams  Ferric  Oxides  analyze  better  than 
99%  FejOs.  They  contain  a  minimum  of 
impurities.  They  are  available  in  a  broad 
range  of  particle  sizes  and  shapes.  Among 
them,  we’re  certain  you’ll  find  one  that’s 
"just  right’’  for  your  requirements.  The 
proper  application  of  Ferric  Oxides  to  the 
manufacture  of  Ferrites  is  our  specialty.  So 
write  today,  stating  your  requirements. 
We’ll  gladly  send  samples  for  test.  Chances 
are  good  that  our  Ferric  Oxide  "Know 
How’’  can  save  you  considerable  time  and 
money.  Address  Department  25,  C.  K. 
Williams  &  Co.,  Easton,  Pennsylvania. 


Power  Supply 

Westinghouse  Electric  Ck)RP.,  306 
Fourth  Ave.,  Pittsburgh  30,  Pa. 
Need  for  an  adjustable  source  of 
power  up  to  5  kw  and  at  any  fre¬ 
quency  up  to  about  10,000  cycles 
can  now  be  satisfied  electronically. 
A  new  power  amplifier  for  any  of 
the  audio  frequencies  below  1,000 
cycles  takes  a  signal  of  about  0.01 
watt  from  any  conventional  source 
and  builds  it  up  to  6  kw.  The  power 
supply  uses  aircooled  apparatus  (a 
WL  5736  power  tube)  and  a  Rectox 


East  St.  Leuit,  III.  •  Emeryville,  Cal, 
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R.F.  INTERFERENCE 
\  FILTERS 


*  Facilities  Available  Immediately 


•  R.F.  Ranges  to  1000  megacycles 


*  Manufactured  to  SPECIFIC  Requirements 


•  Conformity  to  Military  Specifications 


•  Experienced  Dectronic  Engineers 


•  Completely  Equipped  Laboratories 


Send  your  blueprints  or  engineering 
specifications  today  for  iram^iate  action: 


iNcotsoisrfe 
TETERIOlO,  NEW  JERSEY 


ELECTRONIC  PRODUCTS  DIVISION  513  JOYCE  STREET  ORANGE,  N.  J. 
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IMMEDIATE  DEUVERV  from  RADIO  SHACK 


INDUSTRIAL  TEST  EQUIPMENT 
IN  WIRED  AND  KIT  FDRM.  AT 
ASTDNISHINGLY  LDW  PRICES! 


rectifier  for  the  high-voltage  ele¬ 
ment.  Such  power  supplies  are  use¬ 
ful  in  laboratories,  in  connection 
with  vibration  studies,  and  in  many 
industrial  processes. 


1.  Laboratory  Procition 

2.  Lowotl  C<^ 


15-RANGE  V.T.V.M. 


nri'yG: 


MULTIMETER 


31  ringes.  3%"  wter.  AC/Dt 
ulti:  01  5-1 0-SO  100  sot  5000.  0- 
700,  O'lOOK  ihms.  0-1  meg.  AC/ 
DC  current  O-MO  mi,  OO.MA. 
Sir  dk  ranges,  —30  ta  plus  At. 
EICO  Ui4  lit  313.yi 

IICO  52i  Wired  .  U.tl 


YOUl  ENGINEERIMt  AND 
PORCIASING  MEN  NEED 
TNE  lADID  SHACK  CATALOG! 

Radie  Shack's  1t2  page  1t53  cala- 
lag  will  be  sent  MeE  an  request 
—  tell  us  haw  manp  yaur  campany 
needs.  Full  details,  lllustratians,  net 
prices  an  15,000  campanents,  in¬ 
cluding  the  camplete  EICO  instru¬ 
ment  line  al  15  kits  and  17  wired 


DC  input  resis.  2i  meg. 

EICO  221-1  lit  32S.t5 

EICO  221  Wired  . 40.*$ 


BAH.  ELIM/CHARGER 

Gives  10A  DC  @  S-IV  cant., 
20A  int.  Far  11I-120V  AC. 
EKO  1040-1  lit  S2S.n 
EICO  1040  Wired  34.45 


20K  MULTIMETER 

Nadel  555  -  31  ranges:  DC/ 
AC  autput:  0  3.5-10  50  250- 
1000-5000V  IOC  @201  ahms/ 
rail,  AC  @  10001.  0  2000- 
2001  ahms.  0-30  meg.  5  db 
ranges,  —12  ta  plus  55.  DC 
current  0-100  ua,  0-10-100- 
500  ma,  0  10A. 

EICO  555-1  III  520.05 
EICO  555  Wired  34.05 

RF  SIG.  GENERATORS 

Stable  Hartley  asc.,  7  bands. 
150  kc  ta  34  me  an  Fund., 
harman.  ta  102  me. 

EICO  320  1  510.05 

EICO  320  Wired  20.05 

Mm>I  Uc-Om  ailtk  M.  cal. 
haaWa.  CIca  132- ■  121.WU 
kit)  (tea  122  wIraW  IU.M.  , 


5 "  OSCmOSCOPE,  CHOICE 
OF  LAOS  AND  SCHOOLS! 

Medel  425  —  available  in  camplete  kit  ar 
factary  wired  farm.  Push-pull  delectian;  sen¬ 
sitivity  .05  ta  .1  rms  valt/inch.  Range  5  cps 
ta  510  kc.;  wide-range  multi-vibratar  sweep 
circuit  15-75,000  cps.  Pravisian  far  eitenal 
sync.  Z-mad.  and  direct  input  ta  CR  tube  plates. 
Calikr.  valtage  terminal  an  panel.  Graph  screen. 
Camplete,  with  5IP1  and  all  tubes!  Far  110- 
120V  40  cy  AC.  Camplete  instructians  far  build¬ 
ing  and  aperating.  The  lawest-price  quality 
'scape  in  America.  Fully  guaranteed. 

EICO  425-R  ScuRC  III  .  544.05 

EICO  425  Wired  Scage  . . 70.0$ 


MAH  ORDER  CHECK  LIST 


Pleaie  tend  w  the  fallnwini  llew: 


EICO  UTAL065 
lAIIO  5IACI  UTAIOCS 


EICO  425-1 
EKO  425 
EICO  221-1 
EICO  221 
EICO  1040-1 
EICO  1040 
EICO  555-1 
EICO  555 
EICO  320-1 
EICO  320 
EICO  524-R 
EICO  524 


RADIO  SHACK 

CORPORATION 

167  Washington  St.,  Boston  8,  Mass. 


Distribution  Amplifier 

Blonder-Tongue  LABSRA'TORIES,  38 
North  2nd  Ave.,  Mount  Vernon, 
N.  Y.  The  DA8-1-M  8-outlet  all¬ 
channel  distribution  amplifier  for 
master  antenna  systems  has  4  tv  set 
outlets  on  the  front,  and  4  on  the 
rear  of  the  unit.  The  simple  screw- 
type  terminals  will  handle  both  75 
and  300-ohm  line.  Matching  trans¬ 
formers  are  built  in.  Need  for  spe¬ 
cial  connectors,  individual  channel 
equipment  and  engineering  services 
has  been  eliminated.  Any  required 
number  of  DA8-1-M  units  can  l>e 
connected  together  to  form  a  system 
to  supply  up  to  2,000  tv  sets.  List 
price  is  $87.50. 


Timing  Motor 

i  Hayden  Meg.  Co.,  Inc.,  2433  Elm 
St.,  Torrington,  Conn.,  has  devel¬ 
oped  a  new  400-cycle  timing  motor 
,  for  use  as  time  standard  in  appli- 
;  cations  involving  relatively  light 
j  loads.  This  hysteresis-type  syn- 
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CHICAGO  MIL.T.27  TRANSFORMERS 
world's  tou9h«st  .  .  .  Amorico's 
linosf  compUfo  lino  fh«l  moots  militory 
spociFcotions.  An  oicluslvo  procoss  of 


POWER  A  BIAS 


FILTER  A  AUDIO 


bonding  stool  boso  covors  in  soomloss 
drown-stool  cosos  by  doop-tool  soldonn9 
insuros  continuous  sorvico  undor  tbo 
most  odvorso  conditions. 


Deflection  Yokes 


chronous  timing  motar  is  designed 
for  use  either  as  a  separate  com¬ 
ponent  or  in  a  variety  of  types  of 
standard  timers.  At  any  given  fre¬ 
quency  control  it  is  better  than  with 
comparable  d-c  motors  because  vari¬ 
ations  in  temperature,  supply  volt¬ 
age  and  load,  witbin  the  operational 
limits  of  the  motor,  do  not  affect 
timing.  Full  technical  data  may  be 

_ t  _ :  —  — 


-T-27 


YOUR  ORDERS  FILLED  NOW  ON 
CHICAGO  REPLACEMENT,  PULSE, 


Standard  Transformer  Corf., 
3680  Elston  Ave.,  Chicago,  Ill.  Two 
new  deflection  yokes  with  cosine  dis¬ 
tributed  windings  designed  to  pro¬ 
vide  antiastigmatic  focusing  over 
the  entire  tv  tube  picture  area  have 
been  announced.  The  DY-8  and 
DY-9,  latest  components  in  the  com¬ 
pany’s  tv  replacement  line,  are  both 
70  deg,  ferrite  core  deflection  yokes 
with  coils  wound  on  nylon  bobbins. 
Type  DY-8  has  a  horizontal  induc¬ 
tance  of  8.5  mh  and  DY-9  has  a 
horizontal  inductance  of  13.5  mh. 
Each  is  priced  at  $10.75.  Bulletin 
387  describes  both  in  detail. 


TELEVISION,  NEW  EQUIPMENT 
TRANSFORMERS  -  FROM  STOCK! 

■  RADIO  SHACK'S  PERPETUAL  INVENTORY  Of  CHiaOO  TRANSTORMERS. 
FILTER  REACTORS  AND  CHOKES  IS  ONE  OF  AMERICA’S  LARGEST  I 


RADIO  SHACK  AND 
CHICAGO  CATALOGS 


fiMM  Mud  m%  tbo  catAloqi  cb*ci«d  bulow. 
I  ii»dic«t«d  qiMMtity  ruqyir^d  bi 

tli«  boi  b«»id«  Mck  c«t«loq. 


Test  Leads 

INSULINE  CORP.  of  AMERICA,  3602- 
35th  Ave.,  Long  Island  City  1,  N. 
Y.,  has  brought  out  a  pair  of  extra- 
long-handled  test  leads  designed 


^  l«2  ISSUE 
in  PAGES 
IS.OOO  PRODUCTS 
TRIPLE  INDEX 


RADIO  SHACK  IPS2  CATALOG _ □ 

CHICAGO  NEW  EQUIPMENT  CATALOG  □ 

CHICAGO  TELEVISION  CATALOG  _ Q 

CHICAGO  REPLACEMENT  CATALOG  _  □ 
CHICAGO  MIL-TT7  DATA _ O 


RADIO  SHACK 

CORPORATION 

167  Washington  St.,  Boston  B,  Moss. 
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steatite,  ceramic 
&  lava  insulators 


for 

1  electrical 
and 

electronic 
applications 


Custom-molded,  eitruded  or 
machined  to  close  tolerances 
to  meet  your  esact  specifica¬ 
tions.  Prompt  delivery  at  low 
cost  on  large  or  small  orders. 
Over  half  a  century  of  strvicd 
is  your  guarantee  of  complatd 
satisfaction. 

Fim  OUT  TOBAY.  Illustrattd 
bulletin  with  complete  techni¬ 
cal  data  will  be  sent  on  repuest 


HOLY  MOSES. 

there’s 
something 
I  never  knew 
before!” 


KlltCHBERGER  &  COMPANY,  INC. 

1423  37tk  St.,  BrocV.lyn  18,  New  York  •  GEdhn  6-11^ 

Wfst  Cosst  HcprtMiitativa: 

S.  Sie«ul.  1145  So.  Lo  Cicnogo  Blvd.,  Los  Angeles  35,  Cclif. 


with 

PERFORMANCE 

thot  for 

EXCEEDS 

its 

SIZE  t  WEIGHT 


For  aircraft  or  other  confined  area  installa¬ 
tions  where  weight  and  size  are  critical.  Large 
cooling  capacity  —  precision  balanced  for 
smooth  operation  at  the  higher  frequencies. 

SPECIFICATIONS 

115  volts  AC  variable  frequency  •  320 — 1000 
cycles  •  1.4  amps.  •  1.5  mfd.  •  40  CFM 
mmiroum  at  O'*  static  pressure  •  overall  dim. 
434"  X  4-13/64"  •  weight  25  oz.  •  Fungus 
proof  •  Silicon  impregnated. 

Other  models  available  for  greater  air  de¬ 
livery.  60  cycle,  400  cycle  variable  frequency. 


EASTERM  AIR  DEVICES 


Unless  you’re  exceptionally 
well-informed  there  are 
probably  lots  of  things 
YOU  never  knew  before  right 
here  in  the  advertising  pages 
of  this  magazine. 

Alert  manufacturers 
use  these  advertising  pages 
to  get  the  netos 
about  their  products  and 
services  to  you  . . . 
quickly  and  effectively. 

Their  advertisements  contain 
information  designed 
to  help  you  do  your  job 
better,  quicker  and  cheaper. 
To  be  well-informed 
about  the  latest  developments 
in  your  industry  . . . 
and  to  stay  well-informed  .  . . 
read  all  the  ads  too. 


MtGRAW-HIU 

PUBUCATIONS 


585  DEAN  STREET 


•ROOKIYN  17,  N.  Y. 
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to  !‘|>eed  up  and  simplify  circuit 
probing  in  complicated  radio  and  tv 
chassis.  Eight  inches  long  and 
made  of  polished  hard  rubber,  the 
handles  are  fitted  with  short,  sharp- 
pointed  tips  which  minimize  the 
possibility  of  short-circuiting  of  ad¬ 
jacent  connectons.  The  flexible 
leads  are  of  kinkless  wire  48  in. 
long,  have  standard  phone  tips  on 
their  ends  and  can  be  used  with 
practically  all  types  of  test  instru¬ 
ments.  List  price  is  $5.00. 


Literature 


Components  Guide.  Hudson  Radio 
&  Television  Corp.,  48  W.  48th  St., 
New  York  19,  N.  Y.,  has  prepared 
a  JAN  cross-reference  guide  show¬ 
ing  joint  Army-Navy  components 
and  their  commercial  equivalents 
and  also  commercial-to-commerc- 
ial  equivalents.  Listing  thousands 
of  items,  it  is  expected  to  save  pur¬ 
chasing  agents  and  engineers 
hours  of  searching  through  indi¬ 
vidual  catalogs  for  critically 
needed  parts  and  supplies.  The 
guide  will  be  kept  up-to-date  by 
the  publication  of  supplementary 
charts.  Copies  of  the  guide  are 
available  to  persons  writing  on 
company  stationery. 

Servo  Amplifier  System.  Brown 
Instruments  Div.,  Minneapolis- 
Honeywell  Regulator  Co.,  Wayne 
and  Windrim  Aves.,  Philadelphia 
44,  Pa.  Instrumentation  data 
sheet  10.20-4  describes  and  illus¬ 
trates  the  new  high-gain  type  40X 
servo  amplifier  system  that  pro¬ 
duces  motor  drive  from  signals  as 
low  as  0.05  |iv.  The  application, 
operation  and  special  design  con¬ 
siderations  of  the  new  amplifier 
are  discus.sed.  Photographic  and 
schematic  illustrations  are  in¬ 
cluded. 

Bridging  Amplifier.  Keithley  In¬ 
struments,  3868  Carnegie  Ave., 
Cleveland  15,  Ohio,  has  released  a 
4-page  bulletin  describing  the 
model  102  Phantom  Repeater.  The 
instrument  discussed  is  a  bridging 
amplifier  with  an  extremely  high 
input  impedance  and  is  used  to 
increase  the  Eiccuracy  of  vtvms 
and  oscilloscopes  on  high  imped¬ 
ance  circuits.  The  bulletin  lists 


Designed  to  Match 
Your  Application  Sxatfly 


Each  Transicoil  control  motor  (and  its  gearing  assem¬ 
bly  and  servo  amplifier  as  well,  where  required)  is 
specifically  designed  and  produced  to  match  both  your 
electrical  and  mechanical  requirements  right  down  to 
the  last  detail.  Costs  are  generally  no  greater  than 
those  of  so-called  “standard”  types  which  may  require 
costly  adaptation  or  special  handling  on  your  assembly 
line.  Available  in  2-phase  line  operation  or  plate-to- 
plate  types  for  either  60-cycle  or  400-  /T 
cycle  operation  and  from  fractions  of  a  ^ 

yratt  to  10-watts  mechanical  output, 


This  handy  control  motor 
data  bullotin  Pkiil 
Ask  for  Bullotin  MCI 
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complete  specifications  and  in¬ 
cludes  diagrams  of  typical  appli¬ 
cations  such  as  simultaneous 
measurements  of  voltage,  shape 
inspection  and  aural  monitoring 
with  negligible  loading  of  test 
circuits. 


SIGMUND  COHN 


Suppliers  of  GOLD  PLATED 
TUNGSTEN  and  MOLYBDENUM 
GRID  WIRE  ...  and  other  Wire  of 
Smaller  than  Commercial  Sizes 
ANNOUNCE  THE 

OPENING  of  a  NEW  PLANT 

AT  MOUNT  VERNON.  New  York 


Steatite  Ceramics.  Stupakoff  Cer¬ 
amic  and  Mfg.  Co.,  Latrobe,  Pa., 
recently  published  the  52-page 
catalog  No.  951  on  steatite  ceramic 
products.  Included  in  the  bro¬ 
chure  are  drawings  and  dimens¬ 
ions  of  principal  steatite  products 
such  as  tubing,  coil  forms,  stand¬ 
offs,  strains,  assemblies,  appliance 
parts,  bushings  and  a  variety  of 
others.  More  than  500  parts  are 
cataloged  and  photographs  illus¬ 
trate  many  of  them.  A  special 
feature  of  the  catalog  is  a  chart 
that  shows  18  technical  character¬ 
istics  of  14  of  the  company’s  typi¬ 
cal  ceramic  products.  Also  in¬ 
cluded  is  a  nine-page  section 
devoted  to  the  general  standards 
for  steatites  and  other  electronic 
grade  ceramics  as  adopted  by 
Steatite  Research  Council. 


I  his  new  plant  was  constructed 
to  provide  ample  space  for  long- 
planned  expansion  of  our  equip¬ 
ment,  staff  and  production.  Moreover 
it  assures  speedier  service  from  all 
departments. 


Reliable  Subminiatures.  Raytheon 
Mfg.  Co.,  55  Chapel  St.,  Newton 
58,  Mass.,  has  issued  a  22-page 
booklet  on  its  line  of  reliable 
cathode-type  subminiature  tubes. 
Five  types  are  shown,  with  appli¬ 
cation  notes,  complete  description, 
mechanical  and  electrical  data, 
characteristics  and  typical  opera¬ 
tion.  Information  concerning 
quality  tests  on  reliable  types  is 
shown. 


We  will  gladly  send  you  a  list  of  our 
products  without  obligation. 


Technical  Manual  File.  Grant- 
Jacoby  Studios,  936  N.  Michigan 
Ave.,  Chicago  11,  111.,  has  available 
for  the  a.sking  a  technical  manual 
file.  Developed  primarily  to  aid 
prime  contractors  with  technical 
manual  procedure  problems  the 
file  contains  essential  information 
on  government  and  commercial 
technical  manual  preparation  and 
cost  procedures.  A  sample  cost 
estimate  form  is  included. 


TV  Control  Replacement.  Claro- 
stat  Mfg.  Co.,  Inc.,  Dover,  N.  H., 
issued  a  manual  in  the  Spring  of 
’51  listing  343  set  listings  covering 
nearly  1,500  tv  models,  105  stand¬ 
ard  controls  with  6,705  applica¬ 
tions  and  222  RTV  or  ^xact- 


Sn  U<  at  tlia 
IRE  SHOW 
Booth  2$3 
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duplicate  controls  with  3,451 
applications.  The  new  supplement 
will  give  a  continuation  of  RTV 
numbers  listing  the  manufacturer’s 
part  that  they  are  used  to  replace. 

It  lists  by  receiver  manufacturer 
the  frequency  of  use  of  the  vari¬ 
ous  controls. 

Line  Loss  Chart.  Newcomb  Audio 
Products  Co.,  6824  Lexington  Ave., 
Hollywood  38,  Calif.,  has  an¬ 
nounced  chart  101,  a  new  wall 
chart  of  impedance  mismatch  and 
line  loss  versus  line  impedance 
and  line  length.  Available  free  to 
sound  specialists  and  audio  instal¬ 
lation  engineers,  it  shows  a  com¬ 
parison  between  the  losses  to  be 
expected  from  long  loudspeaker 
lines  at  voice  coil  impedances  us¬ 
ing  various  sized  wires,  and  the 
commonly  used  higher  impedance 
lines  using  conventional  18  gage 
wire. 

Detector  Comparator.  Menlo  Re¬ 
search  Laboratory,  Box  522,  Menlo 
Park,  Calif.  A  four-page  brochure 
describes  the  various  features  and 
models  of  the  Fluoretor,  a  portable 
single-unit  ultraviolet  generator, 
fluorescence  tester  and  compara¬ 
tor  combined.  Specifications  list 
the  materials  and  exclusive  design 
‘  details  that  permit  the  unit  to  be 
used  in  broad  daylight.  Four  types 
are  cataloged.  Also  included  is  a 
full  listing  and  description  of  the 
six  sample  holders  and  the  Neo¬ 
prene  cone  viewing  accessory 
which  makes  possible  the  viewing 
of  large  surfaces  with  daylight  ex¬ 
cluded.  Details  are  given  on  regis¬ 
tration,  guarantees  and  operating 
costs. 

Varnished  Insulation.  Electro- 
Technical  Products  Division  of 
Sun  Chemical  Corp.,  113  East 
Centre  St.,  Nutley  10,  N.  J.,  has 
available  a  booklet  made  up  of 
data  sheets  dealing  with  varnished 
insulation  for  the  electrical  indus¬ 
try.  Included  are  a  classification, 
temperature  limitations,  and  tech¬ 
nical  descriptions  for  a  wide 
variety  of  insulating  materials. 

Crystal  Sockets.  E.  F.  Johnson 
Co.,  Waseca,  Minn.  A  single-page 
bulletin  covers  three  types  of 
crystal  sockets — the  126-105-1,  de¬ 
signed  for  the  HC-6/U  crystal 
holder;  the  122-223-2,  for  use  with 


Magnecorder  tape  recorders  penetrated  the  frozen 
northlond  on  Exercise  Sweetbriof  (joint  operation  of 
U.S.  and  Canadian  air  qnd  land  forces).  Operating 
perfectly  at  30°  below  zero,  Magnecord  recorders 
and  amplifier*  supplied  the  world  with  dramatic 
delayed  programs  from  Alaska  and  the  Yukon. 
Stateside  radio  men  also  know  the  dependable  per¬ 
formance  of  Magnecorders.  One  of  the  hundreds  of 
stations  relying  on  Magnecorders  is  KELA,  Centralia- 
Chehalis,  Washington,  where  delayed  programs  and 
“on  locations”  are  handled  with  ease  and  confidence. 
Precision  and  fidelity  make  Magnecorders  the  first 
choice  of  radio  engineers  everywhere. 


MORE  FEATURES 
PT7  oc<offlmo<lat««  tOV*" 
ond  3  h«odt, 

•n9  ond  puthbution  control, 
thown  in  contolo  it  ovoitobh 
portoblo  or  rock  mount. 


GREATIR  FlEXIBILITY 

in  rock  or  censolo.  or  in  its  roolly 
portoblo  cotot,  tho  Mopnocordor 
will  suit  ovory  purpoio.  PT6  it 
ovoiloblo  with  3  tpoodt  iSVa'** 
7Vj'*»  15")  pro^orrod. 


HIGHER  FIDELITY 

lifoliko  tort#  ouolity,  lew  dittortipn, 
moot  N.A.t.  itonckirdt  —  ond  ot  o 
modoroto  price.  PT63  ikewn  in  rock 
mount  offort  3  hoods  to  eroso.  record 
orvd  ploy  bock  to  monitor  trom  the 
tope  while  recording. 


FOR  NEW  CATALOG 

micuiaecctd. 


360  Nprth  Michigan  Avon«>« 
Chicoge  1,  lllinoit,  Dopl.  EB>2 
S«nd  mo  lotost  cotolog  of  Mognocord  oquipmont. 


mCnOHiCS^Ftbruarr,  W2 


HEARING  AT  ITS  BEST! 

Modern,  lishtweijiht,  durable— Telex  Quality 
Headsets  are  easy  on  the  ears  ...  No  uncomfortable 
ear  pressure  .  .  .  Easily  adjustable  and  built  for 
hard  usage  .  .  .  Telex  Headsets  effectively  block  out 
background  noises  ...  5  ft.  standard  cord  or 
special  cord  with  built-in  volume  control .  .  . 


TWINSET’*  .  MONOSET* 

Nothing  Touches  *  Direct  Signal  for 
the  Ear  e  Both  Ears 


We 

only  1.6  01. 


only  1.2  ox. 


WRITE  EO*  riEE  FOIDER— OR  SEE  YOUR  PARTS  MMfR. 


ELECTRO-ACOUSTIC  DIVISION 

DEPT.  H-15,  TELEX  PARK,  ST.  PAUL  1,  MINN. 

• 

In  Canodo,  Atlas  Rodio  Corporofion,  Toronto 

o 

STANDARD  OF  THE  WORLD  FOR  QUALITY  HEADSETS 


RF  SHIELDING 

RADAR  REFLECTION 

MASSIVE  SURFACE 
CONDUCTIVITY 

.3nve.\figale 

M.  SWIFT  &  SONS 

metallized  textiles 


For  further  information 
write: 

M.  SWIFT  &  SONS 

Engineering  Deportment 

10  Love  Lane 
Hartford  1,  Conn. 


PRECISION 


Ta  ma«t  the  Increaainf  dBaian^  for  imall  caaipact 
praeiBlan  aotantlamattrs  far  Military  air^na  in* 
strumantatian  and  similar  aaplicatians.  DeJUR  pratants 
tha  L-400  Sarias  featarina:  l^g'  Oiametar;  3  watts 
fully  anrfasad;  5  ta  i2S000  ahms;  l*g  accuracy: 
linearity  0.2S‘#:  300  mechanical  and  27t  rlactrieal 
rotation;  on-aff  switch  available:  multiple  panfinp; 
daubla  end  shafts  available:  meet  JAN-R-19.  Send  us 
yaur  raauiramants. 

SERIES 

\Mt  1.400 


AMSCO  CORPORATION 

45-01  NORTHERN  BOULEVARD,  L.  I.  C.  1,  N.  Y 


SHIELDED  TYPE 

PLUGS  &  SOCKETS 


Send  All  Ingvlrlet  ta  Dept.  E2 


lOWLOnrUMI  AND 
socxmKeHioH 


WPPUID  IN  I  AND  s 
coNTAa  rvpflSt 
101  Snrint  con  ba  fur- 
nfahnd  wHh  V6*.  .290', 
5/16'.  H'  or  fer- 
ruin  for  cable  entrance. 
Knurled  nut  eecurely 
fastens  unit  togeUwr. 
Plugs  have  eeramle  kv- 
sulalion  and  sockets  have 
bakeHte.  QuoMy  con¬ 
struction.  Pino  fInIsK 
AssemUy  meets  Navy 
speciflcalions. 

For  fuH  detals  and  an- 
ghteering  data  ask  for 
Jones  Catolog 
No.  CS-18. 

JONES  MEANS 
ftovenOUAUTY 


Howard  B.  Jones  Division 

W  .  H  I  C  A  G  t  ‘  J  4  I  U  1  1  S  C  ■ 
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HC-6/U  crystal  holder;  and  the 
126-120-1  multiple  crystal  holder 
that  accommodates  up  to  ten  FT-  ' 
243  crystals.  Descriptions  and  di¬ 
mensional  drawings  are  given. 

Oscillographs  and  Amplifiers. 
Rahm  Instruments  Inc.,  12  West 
Broadway,  New  York  7,  N.  Y.  Bul¬ 
letin  R1052  gives  illustrations,  ap¬ 
plications  and  structural  and  per¬ 
formance  characteristics  of  the 
type  RO  recorders  and  type  OB 
amplifiers.  The  direct  recording 
oscillographs  and  associated  amp¬ 
lifiers  described  are  designed  to 
provide  the  optimum  in  linearity 
and  frequency  response  character¬ 
istics  while  maintaining  versatil¬ 
ity  of  application  and  structural 
ruggedness. 

Crystal  Manufacture.  The  James 
Knights  Co.,  Sandwich,  Ill.,  has 
available  a  one-hour  color  film 
.showing  the  step-by-step  manu¬ 
facture  of  crystals.  The  16-mm 
silent  motion  picture  film  records 
in  dramatic  detail  the  processing  , 
of  crystals  from  raw  quartz 
through  x-raying,  testing,  mount¬ 
ing  and  calibrating  to  bring  them 
up  to  final  precision  standards.  The 
film  may  be  obtained  by  interested 
groups  and  associations. 

Step-Motor  Impulse  Counter.  Gen¬ 
eral  Electric  Co.,  Schenectady  6, 
N.  Y.  The  single-page  bulletin 
GEC-829  gives  an  illustrated  de¬ 
scription  of  a  new  step-motor  im¬ 
pulse  counter  for  counting  at 
intermediate  rates.  The  unit  dis¬ 
cussed  provides  accurate  counting 
from  0  to  60  counts  per  second  and 
is  especially  useful  in  radiation 
counting.  Chief  features  and  tech¬ 
nical  specifications  are  included. 

Solder  Seal  Bushings.  T.  C. 
Wheaton  Co.,  Millville,  N.  J.,  has 
published  a  single-sheet  bulletin 
illustrating  and  describing  its 
1300  .series  of  Tronex-.solder  seal 
terminals.  In  addition  to  the  lat¬ 
est  specifications  applicable  to  the 
1300  series,  the  leafiet  conttuns 
many  valuable  suggestions  and 
recommendations  on  the  use  of 
metallized  glass  type,  soldered 
seal  terminals. 

Instruments  Catalog.  Kay  Electric 
Co.,  14  Maple  Ave.,  Pine  Brook, 
N.  J.  The  new  and  revised  illus- 


KNoa< 


yOURHAT 


with  our  Quote  on 
SAVINGS  and  DELIVERY 


% 

Sound  like  exaggeration.’  Not 
when  you  know  that  the  eiec- 
tronic  tube  industry  looks  to 
^  The  Bead  Chain  Mfg.  Co.  for  its 
millions  of  radio  tube  pins.  Or,  that 
builders  of  electrical  apparatus  turn  to  us 
for  the  contact  pins,  terminals,  jacks  and 
sleeves  required  in  tremendous  quantities. 

For  pin-like  parts,  and  variations  of 
bushings  needed  for  mtcbanical  pur¬ 
poses,  as  well,  we  are  the  money-saving 
supplier  to  scores  of  famous  makers  of 
products  like  toys,  business  machines, 
appliances,  ventilators. 


Nahady  baa  Wbal  Wa  Naval  To  be  able  to 
produce  our  famous  Bead  Chain  to  sell 
for  pennies  per  yard,  we  bad  to  develop 
a«r  own  equipment  and  method  .  .  .  our 
Multi-Swage  Method. 

Instead  of  turning  and  drilling  parts 
from  solid  rod,  or  stamping  and  forming 
them,  our  Multi-Swage  Method  auto¬ 
matically  swages  them  from  flat  stock 
into  precision  tubular  forms,  with  tight 
seams.  By  increasing  the  production 
rate  many  times  and  eliminating  scrap, 
this  saves  a  large  part  of  the  cost  by  other 
methods. 


Ye«  save  . . .  if  wa  can  make  lii  We  can 
almost  say  with  certainty  that  if  we  can 
make  that  part  (up  tt  I  a'  dia.  and  te 
1 Intglfi)  you  use  in  large  quantities, 
we  can  show  you  a  big  saving.  And,  as¬ 
sure  on-time  deliveries  to  meet  your 
defense  work  schedules!  We  have  some¬ 
thing  unique  back  of  that  claim  .  .  , 

low  Cost  Woy  to  Got  Ports 
for  Mony  Mocbooicol  Usos 


What  Wa  Can  Malta.  Parts  may  be 
beaded,  grooved,  shouldered,  and  of 
most  any  metal.  Generally,  should  not 
exceed  'i'  dia.  or  1'  /  length.  Catalog 
shows  many  Standard  Ittmt  available  in 
small  quantity.  Special  Desigm  must  usual¬ 
ly  be  ordered  in  lots  of  a  half-million  or 
more,  unless  they  are  frequently  re¬ 
ordered. 

Oat  Cast  Camparitan.  Send  blueprint  or 
sample  and  quantity  requirements.  We 
will  return  an  eye-opener  on  economy. 


Shaft  baoringr — Foot  or  ract  pint 
— Spocari  batwaan  potit — Shoul- 
dar  pint  tor  pamionant  ottodimantt. 


£«t  BEAD  CHAIN  make  it  by 


M01TI-SWA6E 

.MHHOD 


I  want  this 

Catalog  —  Data  Foldor 

Tha  Band  Chain  Mfg.  Ca. 

tS  Mavntain  Orava  St.,  Bridgapart,  Cann, 


PIVOT  PIN 


n 

UQ 


Nama,  titla .. 

Campany _ 

Addratt .... 
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PRECISION 
POTENTIOMETERS 


electronics 


mm 


CONDENSED  STECIFKATIONS 
Tot«tr«sisUnce 

Percent  rerifUnce  within  brush  circle 

Anjle  of  roUtion . 

Weight 

Torque  (Approsimete) . 

Wire . 

Retolutiof« . 

AnguUr  eccurecy 

Amplitude  eccurecy . 

Meximum  volts  eaoss  winding  . 

Meximum  speed .  . 

Expected  Life . 


RL  11.C 

16.000  ±  10«  t 

Approx.  85^1 
360® 

4.75  ox 
H  Of.  in. 

80  Ni  80  Cf 
.4® 

±.6* 

150 

350.000cycles 


RL  14-MS 

35.4C0  ±  IS 
99  ±  ^ 

360^ 

1.8  lbs. 

8  ox.  in. 

80  Ni  SO  Cf 
.8® 

^.5* 
±.6S 
350 
60  rpm 

800.000  cycles 


Hlnstrotion  shows  RL-11C  unit,  RL-14MS  unit  is  opproximotely  twice  os  lorge.  Minor  voriotions 
of  these  stondord  designs,  oroilobk  on  speciol  order,  permit  operotion  ot  high  rototionol 
speeds  with  some  loss  of  occurocy  but,  with  o  substontiol  increose  in  expected  life.  Sine  ond 
cosine  voltoges  ore  produced  simultoneously.  Resistonces  other  thon  those  shown  obove  ore 
ovoiloble  within  certoin  limits. 

FOR  COMPUTt  DiTAILS  SEND  FOR  BULLiTIN  F-4t-A 


THE  GAMEWEll  COMPANY 

1  NEWTON  UPPER  FALLS  64,  MASSACHUSETTS 


WIRE  FORMING 
SPECIALISTS 


Precision  Parts  to  meet  your 
Production  and  Engineering  needs. 
From  .002"  dia.  to  .125"  dia.  Radio 
tube  parts — SUmpings — Drawings 
Modem  facilities,  high-production 
equipment. 

Metal  Crystal  Holder  Parts 
Send  sketch  or  print  for  quoUtion. 

PIX  MANUFAaURING  CO..  Inc. 
24  Bedford  St..  Newark  3.  N.  J. 


LIttU  tliou{ht*of  facts  cboat  capacitors  - 

Tkm  ibort  Bmm  bioiihdoicii  weltoge  of  o  wo|]*made  D.C 
o^qdloe  lo  aet  loot  that  8  to  •  Hmee  the  qetool  werkine  ^  | 
wNafe  «t  M*—  ** 

g  =  8  X  O  Mio 
I  =  RroohdowB  wohoge 
o  =  Rotod  dA  we^lsf  eeltoge 

i 

DIDDITIlAi  CARACnon  gavuiylagtr  boM  to  thla 
tamlo. 

ceeeciter 

DHlaM4  tm  matimmm  Mtoty  oad  lb*  (mBmI  hmHiU  **T?i*u* 
wtaM,  mSnSTUAl.  CWACROas  m  «Ml  wld*lT 


WBTI  TODAT  rOA  DtTJUtMD  CATAIOO 


INDUSTRIAL  CONDENSER  CORP. 


AM  ^rteOiet  CWh 
IMS  M.  CeCtinile  Af» 
ChlMO*  la.  IHhnii 


THE  ONLY 
ONE  OF  ITS  KIND 


in  which 

design  engineers  and 
purchasing  agents  will  find 
a  complete,  accurate,  and 
up-to-date  list 
of  the  manufacturers 
of  all  types  of  electronic 
and  allied  products  .  .  . 
components  and  complete 
equipment. 


Keep  it  handy 
for  ready  reference 
throughout  the  year. 


When  buying  or  requesting 
product  information  from  it 
be  sure  to  mention  it. 


How,  more  than  ever.., 

YOU  NEED  THIS  INFORMATION 


You'll  find  these  bulletins  particularly  helpful  when  select¬ 
ing  or  specifying  magnetic  components  for  any  military 
or  commerciol  application.  Send  for  them  today. 


MEW  PtOOUCTS  (<MtHiw4) 

trated  catalog  B-51-62  includes  in 
its  table  of  contents:  ordering  in¬ 
formation;  price  list  and  index; 
high-frequency  test  equipment ; 
speech,  subaudio  and  audio-fre¬ 
quency  analysis  equipment;  indus¬ 
trial  instruments;  production  and 
service  test  equipment;  and  sev¬ 
eral  pages  of  accessories  and  com¬ 
ponents.  Also  shown  is  a  lineup 
of  engineering  representatives 
with  their  addresses. 


Steatite  Standoff  Insulators.  Thor 
Ceramics,  Inc.,  226  Belleville  Ave., 
Bloomfield,  N.  J.  A  complete 
line  of  standard  steatite  standoff 
insulators  for  electronic  and  high- 
frequency  equipment  are  illus¬ 
trated  and  fully  described  in  cata¬ 
log  151.  Complete  with  full  engi¬ 
neering  data,  specifications  and  di¬ 
mensional  drawings,  the  4-page 
catalog  covers  the  company’s  insu¬ 
lators  that  are  made  to  conform  to 
government  and  commercial  speci¬ 
fications. 


VOLTAGE 

STABILIZERS 


This  new  bulletin  provides  the 
application  data,  performance 
feas,  operating  characteristics, 
graphs  and  detailed  specifics-  , 
tions  you  need  to  specify  a  A 
voltage  stabilizer  for  any 
electrical  or  electronic 
produa.  Raytheon 
Voltage  Stabilizers  are 
available  in  a  wide  range 
of  catalog  types  or  custom- 
engineered  to  suit  special  needs. 


Magnetic  Tape  Recorder.  Audio  & 
Video  Products  Corp.,  730  Fifth 
Ave.,  New  York  19,  N.  Y.,  has 
issued  a  4-page  brochure  describ¬ 
ing  the  Ampex  model  307  three- 
speed  magnetic  tape  recorder  with 
frequency  response  out  to  100,000 
cps.  The  unit  discussed  is  pri¬ 
marily  designed  for  telemetering, 
data  recording,  vibration  studies, 
shock  analysis  and  other  such 
special  recording  work  which  is 
found  in  the  fields  of  scientific  and 
military  research.  The  back  page 
of  the  brochure  also  describes  the 
Ampex  model  375  60-cycIe  tuning 
fork  amplifier  which  provides  a 
source  of  accurate  60-cycle  power 
which  is  intended  to  drive  the 
capstan  motors  of  any  Ampex  tape 
recorder  to  that  tape  speed  will  be 
entirely  independent  of  power  line 
frequency  variations. 

Relay  Catalog.  American  Relay  & 
Controls,  Inc.,  4939  W.  Flournoy 
St.,  Chicago,  Ill.  Attractively 
printed  in  two  colors,  the  new  cat¬ 
alog  contains  12  pages  of  informa¬ 
tion  valuable  to  relay  users.  It 
includes  a  section  on  the  selection 
of  relays,  giving  the  method  and 
data  required  to  choose  a  relay  for 
any  specific  application.  The  cata¬ 
log  also  describes  the  complete 
line  of  Amrecon  relays,  with  illus¬ 
trations  and  data  on  ten  basic 


CUSTOM  BUILT 
TRANSFORMERS 


Here’s  the  help  you  need  in  visualizing 
special  transformers  for  your  require- 
ment.  Units  illustrated  are  seleaed  from 
W  a  wide  range  of  types  and  capacities  in- 
y  eluding  chokes  and  transformers  designed 
and  built  to  government  specifications  for 
military  service.  Data  includes  dimensions 
and  VA  ratings  of  all  frequently  used 
construction  types.  Time-saving  forms  are 
also  provided  to  help  you  specify  your  needs. 


RaytItMii  pr»4<ict»  MariMrg  Ratfar.  Marla*  Rail* 

Talaahan*:  R^kaoa  TatawWaa  Raealvtrt.  Tafcat.  W«l4ar«.  RaetlCRarfaR*  Battary  CRartart. 

RaetiFiltaR*  Battary  EN«laatara.  Mlaraliiarai*  OlalNraiy.  Saaie  Oaelilatarv.  Staatfar4  Caatral  KaaRa. 
aaR  ataar  alactraala  aaalpaiaRt.  *Raf.  U.  S.  Pat.  OR. 


tATTHION  MANUPAaUtINO  COMPANY  . 

Solas  Eoaipiiiaat  Divtsioa,  Dapt  A  I 

Waltham  54,  MassadtusafH  | 

Ptoos*  sofxJ  mo  your  VoHago  StobiKsor  ond  Custom-luilt  | 
Tronsformor  Bullohns.  I 
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A  NOVEL  and  UNIQUE  CIRCUIT  INDICATOR 

DESIGNED  FOR  NE-51  NEON  LAMP  H 

For  110  or  220  volt  circuits 

The  required  resistor  is  M|r 

an  integral  part  of  this  assembly  i 

-“bellMe.”  I  I 

RUGGED  •DEPENDABLE  L  A 
LOW  IN  COST 


MAILING  LISTS 
THAT 


fATENTEO:  No.  2.471431 
Cot.  No.  S21308-997 


WILL  KDEF  TRY  A  SAMPLE? 


Writ*  on  your  company  lottorhood.  Wo  will  act  at  once. 
No  cfcorgo,  of  course. 

5tMD  rot  THE  192  PA6E  HANDBOOK  OF  PHOT  U6HTS 

Among  our  thousands  of  Pilot  Light  Assomblios  there  is  one 
which  will  fit  your  special  conditions.  AAony  are  especially 
made  and  opproved  for  military  use.  We  pride  ourselves 
on  prompt  deliveries— any  quantity. 

ASK  FOB  OUR  APPLICATION  ENSINCCRIN6  SERVICE 

Foremost  Mmnufmetarer  of  Pilot  Lights 

TlscHlAL  LIGHT  COMPANY  of  AMERICA 

900  BROADWAY,  NEW  YORK  3,  N.  Y.  SPRING  7.1300 


MeOrow-HlU  Industrial  Mcdl 
teg  lists  are  o  direct  leote 
to  today's  purrhnse  centrel 
Iteg  ssecuttves  and  tochii’ 
clans  In  practically  every 
ler  tednslry. 


CRYSTAL 
TEMPERATURE 
CONTROL  COSTS  . 


Now  you  can  forget  temperature 
control.  Just  specify  Standard's 
Type  20  Crystal  Unit  for  your 
products. 

In  addition  to  lowering  power 
requirements  and  weight,  it  in¬ 
creases  compactness,  durability 
and  dependability.  Type  20  meets 
all  Government  specifications,  too. 

Discover  how  the  Standard  Type 
20  can  cut  costs  and  increase  sales 
for  you.  A  letter  will  bring  Engi¬ 
neering  data  and  complete  details 
by  return  mail. 


McGraW'HUl 
Publishing  Co.«  Inc. 

DIKECT 

MAIL 

DIVISION 

330  WEST  42nd  STREET 
NEW  YORK.  36.  N.  Y. 
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Stands  up  under 


models  (including  both  a-c  and  d-c 
types)  and  their  many  variations. 
Also  discussed  are  snap-action  and 
latching  relays;  screw-terminal 
type  relays:  plug-in  mountings; 
and  hermetically  sealed  models. 


Output  Transformer  Chart.  Stand¬ 
ard  Transformer  Corp.,  3580  El¬ 
ston  Ave.,  Chicago  18,  Ill.  The  No. 
375  output  transformer  chart  lists 
129  of  the  most  frequently  used 
output  transformers ‘and  the  tubes 
with  which  they  should  be  used. 
This  handy  guide  simplifies  the  se¬ 
lection  of  the  proper  transformer 
for  use  as  replacement  in  radio 
receivers  or  in  the  construction  of 
audio  amplifiers.  In  almost  all 
cases  more  than  one  transformer 
is  listed  so  that  there  is  a  choice  of 
mounting  types,  and  the  applica¬ 
tion,  class  and  operating  char¬ 
acteristics  of  the  tube  and  trans¬ 
former  are  shown  in  ready  refer¬ 
ence  form. 


Glass-to-Metal  Hermetic  Seals. 
The  Sealtron  Co.,  9701  Reading 
Road,  Cincinnati  15,  Ohio,  has 
issued  a  new  4-page  general  bulle¬ 
tin  with  pictures  and  specifications 
of  hermetic  seals  and  subassem¬ 
blies.  Twenty-five  sales  repre¬ 
sentatives  in  major  cities  from 
coast  to  coast  are  also  listed  with 
their  addresses  and  phone  num¬ 
bers. 


rOR  TOUGH  RRODUCTION  JOBS 

you  can  depend  on  RIRMACIL 
Electrical  Tapes  to  do  the  job  bet¬ 
ter— at  lower  cost.  Here’s  why: 

PERMACEL  ElBctricol  Topes 

1.  Provide  a  wide  safety  factor 
in  your  bake  oven.  In  many  cases, 
you  can  use  them  in  place  of  spe¬ 
cial  thermosetting  tapes. 

PERMACEL  Electrical  Topes  mold  easily,  have  “quick- 

stick,”  high  tensile  strength  and  are  tough  enough  to 
hold  heavy  wires.  For  complete  facts  and  figures,  mail 
the  handy  coupon  below. 


2.  Assure  greater  heat  stability, 
thus  reducing  manufacturing  er¬ 
rors  and  lowering  production  costs. 

3.  Offer  real  pressure  -  sensitive 
qualities.  They  reduce  wire  “pop- 
ups,”  keep  your  need  for  “specials” 
at  a  minimum  and  thus  cut  down 
inventory. 


Precision  Potentiometers.  The 
Gamewell  Co.,  Newton  Upper 
Fall.s  64,  Mass.,  has  available  an 
8-page- bulletin  dealing  witt^a  line 
of  precision  potentiometers,  •  It  is 
completely  illustrated  and  con¬ 
tains  technical  specifications  and 
applications.  A  full  page  of 
ordering  and  pricing  information 
is  included. 


Capacitors  and  Filters.  Astron 
Corp.,  255  Grant  Ave,,  East 
Newark,  N.  J.,  has  published  cat¬ 
alog  AC-3  offering  educational  in¬ 
formation  on  performance  data 
and  test  characteristics  that 
should  prove  helpful  to  all  users 
of  capacitors  and  filters.  Listed 
and  illustrated  are  the  compre¬ 
hensive  line  of  dry  electrolytic 
capacitors,  along  with  all  applic¬ 
able  engineering  data.  The  Metal- 
ite  section  features,  in  addition 
to  pertinent  data,  a  history  of  the 


PfRMACiL  Electrical  TapM 

Industrial  Tap*  Corp.,  New  Brunswick,  N.  J.  Dept.  4F 
CHiCK  ONE  0«  BOTH: 

O  Nmm  hov*  o  rcpfCMDtaliv*  call  lo  •iploin  in  dntoil  Ih*  haot  ttabilily  charactariilict 
oi  FEUNACEl  Elactricol  Topas.  O  Noe*  ma  on  your  Mailing  lilt. 


.ZONE . HATE 


STREET. 


Mokuri  uf  ^TIXCCI  CuUupfcon*  Top*,  o  complot*  Ho*  of  proitoro-MOlitiyo  topol  for  iodotfry. 
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100*/.  MODULATION.... 


SyA/TjROA/ 


ke  mo^iated  400  ept;  audio  om 
9€co0td  beam. 


1"  sq.  to  12"  X  16" 
cells — in  stacks,  or  sin¬ 
gle  cells  for  customer 
assembly. 


...  A.  M.  WITHOUT  F.M. 


Vacuum  Tub*  Accessories 
ly  Einrac  —  Now  AvaSMot 

Designed  primarily  to  simplify  and  increase  the  efficiency  of 
cooling  the  most  popular  Eimac  tetrodes.  Sockets  are  supplied 
with  necessary  mounting  screws,  clips,  and  a  pyrex  glass  chim¬ 
ney  The  4X150  socket,  in  addition,  incorporates  a  built-in 
screen  to  cathode  by-pass  capacitor. 

- -  *  Write  for  now  Eimoc  Cotologve  Svmmary 

..  /  $howmg  Eimac  tubes  and  other  occessories. 


EITEL-McCULLOUGH,  INC.  ’  San  Bruno,  Calif. 


HMU  .  INPUT:  105  to  125  VAC. 
50-60  cy 

oD^Tov  *  OUTPUT  #1:  200  to  325 
PMcn  Volts  DC  at  100  ma 

*  regulated 

MOMSM  !•  OUTPUT  #2:  6.3  Volts 
STAMww  AC  CT  at  3A  unregu- 

miSSLo 

Nurnuu  :•  RIPPLE  OUTPUT:  Less 
than  10  millivolts  rms 

For  eemplotc  Iniormotlon  orrit. 
for  lullotln  E 


Made  by  a  new  process 
to  a  uniform,  high  qual¬ 
ity  for  continuous, 
heavy-duty 
service. 


Write  for  fiteroture 


SYNTRON  CO. 

241  Lexintton 
Homer  City,  Po. 


CANADA)  CANADIAN  NAKCONI  CO..  MARCONI  .UILOINC.  2441  TRENTON  AVENUE.  MONTREAL 
BNCLANDi  MARCONI  INSTRUMENTS  LIMITED  ST.  AL.ANS.  HERTS. 


air  system 
sorkets 


MARCONI  INSTRUMENTS  23-25  Beatter  street,  New  York 


24  kc  modulutd  tO\  Ike. 

We  shall  be  pleased 
to  see  you  at  the 
I.  R.  E.  CONVENTION 
BLOCK  137 


Excellent  amplitude  modulation  is  a 
feature  of  the  Standard  Si^al  Generator 
TF  867 — a.m.  accompanied  by  minimum 
spurious  f.m. — less  than  100  cps  below 
5  me,  1,000  cps  above.  Other  features  are: 


Wide  raare — 15  kc  (or  less)  to  30  me  in  11 
bands  on  full  vision  scale.  Crystal  aeenracy — 
0.01%  1  me  harmonic  source  built-in.  Easy 
taalMf— Hliscriminatlon  1  part  in  10,000  on  total 
15  ft.  scale  length.  High  oatpnt — 4  volts  down 
to  0.4  microvolts.  Flexible  modulation — in¬ 
ternal  400  and  1,000  cps,  0-100%,  external 
50-10,000  cps  rt:  2db. 


federated  Purchaser,  Inc. 
makes  available  to  industrial 
electronics  users  innumerable 
in<stock  J  AN  electronic  mate* 
rials  for  immediate  shipment. 


Vonvenient  warehousing  of 
thousands  of  other  items  in 
the  five  key  industrial  areas, 
for  prompt  shipment  to  any 
part  of  the  country,  makes  it 
possible  for  you  to  reduce 
your  warehousing,  decrease 
depreciation  costs  and  to  pur* 
chase  economically. 


Vur  experienced  engineering 
staff  will  interpret  require* 
ments  from  your  blueprints 
and  offer  advice  on  substitutes 
or  interchangeability  of  parts. 


WntTE  for  “Mr.  Fed“. 
Federated’*  monthly  eleetronie 
equipment  newaleUer,  containing 
lateat  JAN  information,  new  prod- 
ncta,  new  teehniquea,  new  econo¬ 
mies.  Write  on  your  letterhead  to 
Dept.  E-2. 


NEW  PSOOUCTS  (csatiaMS) 

use  of  metallized  paper  in  capac-  I 
itors;  advantages  of  their  self-  ' 
healing  property,  subminiature  i 
size  and  light  weight;  and  engi-  I 
neering  performance  data,  curves  I 
and  test  procedures.  The  newly  ! 
developed  type  AQ  capacitors,  for  ; 
operation  at  125  C  without  derat¬ 
ing,  are  presented;  and  r-f  inter-  i 
ference  filters  are  listed  and  illus¬ 
trated,  with  drawings,  attenuation 
charts  and  other  design  aids. 

Calibrating  Standard.  Radio  Wire 
Television  Inc.,  100  Sixth  Ave., 
New  York  13,  N.  Y.  A  two-page  j 
bulletin  deals  with  the  type  300 
oscilloscope  calibrating  standard. 
Mechanical  specifications,  illustra¬ 
tion,  chief  use  and  features  are 
given.  By  the  standard  described 
complex  waveforms  and  parts  of 
such  waveforms  can  be  measured 
quickly  and  separately.  The  unit 
discussed,  connected  between  the 
equipment  being  tested  and  an  os¬ 
cillograph,  provides  a  source  of 
calibrating  voltages  ranging  be¬ 
tween  0.001  and  100  v  that  can  be 
displayed  on  the  screen  by  simply 
turning  a  knob. 

Nuclear  Instruments.  El-Tronics, 
Inc.,  2647  N  Howard  St.,  Philadel¬ 
phia,  Pa.,  offers  a  catalog  listing 
data  on  their  line  of  nuclear  in¬ 
struments  used  for  the  detection 
and  count  of  all  types  of  nuclear 
radiation.  The  instruments  de¬ 
scribed  are  used  by  hospitals,  in¬ 
dustrial  laboratories  and  civilian 
defense.  A  free  copy  may  be  ob¬ 
tained  on  request  for  bulletin 
A1150. 

Metallic  Rectifiers.  Radio  Recep¬ 
tor  Co.,  Inc.,  251  W.  19th  St., 
New  York  11,  N.  Y.  Totalling 
16  pages  and  cover,  the  thoroughly 
illustrated  article  with  applica¬ 
tion  photographs,  drawings,  dia¬ 
grams,  and  charts,  reviews  the 
background  of  metallic  rectifiers 
and  clarifies  the  various  fac¬ 
tors  in  their  application  to  elec¬ 
tronic  circuits.  It  is  of  value  not 
only  to  the  novice,  but  to  the  engi¬ 
neer  with  specialized  experience 
in  the  field.  Also  included  is  a 
helpful  glossary  of  terms. 

Tantalum  Electrolytic  Capacitors. 
P.  R.  Mallory  &  Co.,  Inc.,  Indian¬ 
apolis  6,  Ind.  A  recent  four-page 
folder  gives  illustrations  and  tech¬ 
nical  information  on  the  type  XT 


aatioa’s  leading  ||  source 


Visn  lOOTH  NO.  473 
AT  THI  I.I.L  SHOW 
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SIVIALI. 

MI:TAI.  STAMPINGS 


PATTONMacGUYER  COMPANY 


INSTANTLY 


BY  PURELY  VISUAL  MEANS! 


MAIL  COUPON  FOR  COMPLETE 
INFORMATION...  SEE  HOW 
STROBOCONN  CAN  HELP  YOU? 


CORD  I  WIRE  CO 

4723  MontroM  Avtnut 
Chico30  41,  lllinoik 


ENGINEERS  •  SCIENTISTS 
•  TECHNICIANS  • 

ARMOUR  RESEARCH  FOUNDATION 


ILLINOIS  INSTITUTE  OF  TECHNOLOGY 

URGENTLY  NEEDS  TOP  LEVEL  ENGINEERS 
AND  SCIENTISTS  FOR  ITS  EXPANDED  RE¬ 
SEARCH  AND  DEVELOPMENT  ACTIVITIES. 

Electronic  eogineery  with  expeneno  or  eUveaced 
trAlnlns  In  aotcnnsH,  mlcrownve.  televl^iion  or  im* 
eral  communlonttme  work. 

f3fKtrt«tlc  eoflneor  for  general  circuit  work  on 
in.strumentatloQ  fur  ntedlcal,  meteoruluglcnl  nnd 
iniluatrlal  apidicatiuiu. 

fUigineer  with  training  and  expcrieoi'c  in  servo* 
inechaaifuna.  including  systema  ana^aU.  network 
Hynthesla  and  instrumentation  for  flight  slniuintoni. 
Are  control  systema  and  industrial  control  appUca- 

Enjgllieer  with  experiencr  in  electronics  and/or 
oleetrontechanical  design  tor  research  and  derelctk- 
ment  in  the  magnetic  recording  fleld. 

Engineer  with  experieoi'e  in  development  of  elec¬ 
tromechanical  or  riectromagnetic  devices  such  as 
amall  miKors,  relays,  and  tranaformet>. 

I’}nfineer  or  phydclst  Interested  tn  predidan 
electrical  mea.Hurenu>nts.  eleotrlcal  ln<uiiatlon  mr  arc 
Interruption  prohlemn.  Trefer  man  with  advanced 
training  or  equivalent  experience. 

Electnnics  or  electrical  engineering  technidana 
for  work  as  laboratory  a.'udatantH  in  development 
of  prototype  niodela  o(  wiulpment.  lYefer  men 
with  trade  schivoi  training  or  e^iuivalent  experienoe. 
ARMOUR  RESEARCH  FOUNDATION  SERVES 
INDUSTRY  AND  GOVERNMENT  IN  RESEARCH 
AND  DEVELOPMENT  COVERING  THE  FIELDS 
OF  SCIENCE  AND  ENGINEERING.  WORK  1$ 
STIMULATING  AND  OFFIRS  DIVCRSIFIED  AC¬ 
TIVITY  AS  WELL  AS  WIDE  CONTACT  IN 
PROFESSION  AND  INDUSTRY.  POSITIONS 
DESCRIBED  OFFER  OPPORTUNITIES  FOR 
PROJECT  LEADERSHIP  IN  IMPORTANT  NEW 
FIELDS  OF  RESEARCH.  SALARIES  OPEN  FOR 
DISCUSSION  AND  WILL  BE  COMMENSURATE 
WITH  TOP  LEVEL  CAPABILITIES  REQUIRED 
FOR  THESE  POSITIONS. 

llVIt,  /or  breckmre  of  tkt  foumdofioo. 

totfreiew*  wiU  6«  amtifM.  Addteu  iniovieo  to: 

ASSISTANT  DIRECTOR  for  PERSONNEL 
ARMOUR  RESEARCH  FOUNDATION  OF 
ILLINOIS  INSTITUTE  of  TECHNOLOGY 

3S  West  33rd  Street 
Chicago  13.  lUinola 


acGUYER 


For  over  33  yoan  P-M  hot  boon  a  dependoblo  oourco  for  unall 
molal  itompinqs.  An  oxtensive  modom  plant,  comploto  oquipmont, 
sE>ociaUxod  onqinoorinq  ezporionco  and  toolmakinq  iklll  combino 
at  P-M  to  produce  otampod  metal  parts  accurately,  economically, 
promptly.  Moderate  die  charges.  Modern  facilities  ior  large  volume 
production.  Special  stamping  problems  ore  gladly  accepted;  lecom- 
mendations  ior  the  most  etilcient  and  economical  solutions  are  made 
promptly.  Send  prints  ior  your  next  stamping  lob  to  P-M. 

TERMINALS  for  ELECTRIC  WIRES 

Being  long  experienced  specialists  in  the  terminal  Held,  we  have 
dies  to  produce  over  400  diiierent  kinds  of  separate  terminals,  and 
every  modem  iacility  to  meet  your  standard  or  special  require¬ 
ments.  We  also  provide  terminals  in  continuous  iorm.  supplied  on 
reels,  with  machine  ior  attaching  and  soldering  tandem  terminals 
to  wires  in  one  continuous  operation.  Send  ior  iolder. 


EDGEWOOD  STATION.  PROVIDENCE  5.  R.  I. 


SOLVE  YOUR  ^ 
WIRING 
PROBLEMS 

la  olarast  Badlau  variaty  of 
edert,  sizot  ood  tpocificotioM  to 
foor  ordor,  Raozol  prodocts  wilt 
nsist  you  io  yoor  wiriog  problems. 

Sbioldod  wire  ood  co^  .  .  . 
popolor  hook-op  ORd  lood-io  wire 
.  . .  spooktr  cords  and  oil  typos  of 
iasolotod  wire  products. 

Geared  for  fast  production  .  .  . 
Cootrolly  locoted  .  . .  our  facilities 
far  service  ore  uutxcollod. 

^  Writ.  for  samples. 


ACCURATE  TO  O.OS% 


Measures  transient  vibrations. 
Finds  precise  spieed  of  rotating 
mechanical  parts.  Calibrates  or 
checks  precision  tachometers,  os¬ 
cillators,  other  pulse  generators. 
Used  in  place  of  bridge  meth¬ 
ods  in  measuring  inductance  and 
capacitance.  Many  other  uses. 


FILL  IN  AMD  MAIL  TODAY 
for  FRC£  LItormturo 

C.  6.  CONN  LM. 

EiMtrealM  OhHsiM,  EllUiart.  las.  I 

Daeartaiant  212  j 

Send  me  descriptive  literature  on  j 
NEW  6T-4  STROBOCONN.  1 


Sut.1.1 
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TEFLON 


best 


Its 


Screen  Booth  Filters.  Tobe  Deut- 
schmann  Corp.,  Norwood,  Mass. 
In  response  to  stepped-up  wartime 
demand  for  its  line  of  electronic 
interference  filters,  the  company 
has  instituted  a  major  revision  of 
its  entire  catalog.  First  section  j 
off  the  press  is  catalog  201 — 
Screen  Booth  Filters.  Other  sec¬ 
tions  on  the  complete  line  of  filt¬ 
ers.  capacitors  and  electronic  de¬ 
vices  will  follow  shortly. 

Photoelectric  Colorimeter.  Photo¬ 
volt  Corp.,  95  Madison  Ave.,  New 
York  16,  N.  Y,,  has  available  the 
20-page  bulletin  No.  420  on  the 
Lumetron  photoelectric  colorim¬ 
eter,  model  402-E.  The  bulletin 
has  been  completely  revised  and 
enlarged  by  the  description  of  a 
number  of  recently  developed  ac¬ 
cessories.  Illustrations  and  price 
lists  are  included. 


Here  is  Teflon  produced  under  rigid  control,  in  new  equipment 
expressly  designed  by  Resistoflex  to  bring  out  utmost  inertness 
and  stabibty  in  this  material.  You  get  Teflon  with  maximum 
tensile  strength,  “plastic  memory,”  flexibility.  Sheets  are  flat  — 
easier  to  handle.  Rods  are  uniform  —  machine  properly.  Parts  are 
free  from  internal  strains,  cracks  or  porosity. 

Fluoroflex-T  withstands  —90*  F  to  -1-500*  F  continuous  service. 
Chemically,  it’s  essentially  inert.  It  is  non-adhesive  and  has  little 
friction.  Electrically,  it  is  virtually  the  perfect  insulator  for  ultra 
high  frequencies. 

We’ll  gladly  consult  with  you  on  your  application.  Fluoroflex-T 
rods  are  available  from  14'  to  2'  diameter;  sheets  21'  x  21'  in 
1/16'  to  114'  thicknesses;  machined  parts  to  specification. 

*  Renttoflex  rtg.  trade  mark  ior  it*  product*  made  from  fluorocarbon  re*tn*. 

•Du  Pont’*  trade  mark  for  it*  tetro/luoroetJiylen*  re*in. 


tiM  4!^^ 


RESISTOFLEX 


IfSISTOFlEX  COtPOtATION,  telleville  9,  N.  J. 

SEND  NEW  UIUET1N  cMtoinluf  leckiikal  data  and 

InfermotiM  m  Fluerefltx-T  red,  ilM*t  and  tkepes 
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tantalum  electrolytic  capacitors  I 
for  extreme  temperature  electronic 
applications.  Dimensional  and 
mounting  data  and  electrical  char- 
acteri.^tics  are  found  therein. 


Braze-Clad  Metals.  American 
Silver  Co.,  Inc.,  36-07  Prince  St., 
Flushing  54,  N.  Y.,  has  issued  a 
4-page  bulletin  designated  as  BC- 
51  that  gives  useful  technical  in¬ 
formation  relative  to  Braze-Clad 
metals  and  also  suggests  applica¬ 
tions  where  they  can  be  profitably 
used.  Description  and  a  possible 
engineering  service  are  included. 


Connector  Handbook.  Cannon  \ 
Electric  Co.,  P.  0.  Box  75,  Lincoln 
Heights  Station,  Los  Angeles  31, 
Calif.,  recently  published  a  32- 
page  pocket-size  service  manual 
on  using  the  AN-M  connector — a 
vibration  proof  and  pressurized 
connector  for  aircraft,  radar,  in¬ 
strument  and  general  electrical 
applications.  Presented  in  a  2- 
color,  varnished.  pla.stic-bound 
cover,  bulletin  SIM-1  uses  44  illus¬ 
trations  giving  detailed  instruc¬ 
tions  for  installation,  inspection, 
disassembly  and  reassembly  opera¬ 
tions. 


Miniature  Transformers.  Triad 
Transformer  Mfg.  Co.,  2254  Sepul¬ 
veda  Blvd.,  Los  Angeles  64,  Calif. 
Highlighting  the  trend  toward 


j  NAME _ 

i  COMPANY. 

I 

I  ADDRESS.. 


FLUOROFLEX-T  gives  you  “Teflon”*  with 
optimum  chemical,  electrical,  thermal  and  phys¬ 
ical  properties,  in  rod,  sheet,  and  machined  parts 


NEW  PRODUCTS 


(COAtillVtd) 


NIW  raODUCn 


(COfitNIIltd)) 


PERMO 

POTTING 

&  SEALING 

COMPOUNDS 


DEFINITELY  SUPERIOR! 

FOR  PERMANENT  PROTECTION 

Makt  lit  Riistalca!  This  is  no  ardinary  tar.  Far  spaeiai 
hi{h  alaatriaal  rasistanea  whara  ratantiaa  af  viseasity 
avar  wida  taaiparatHra  rancas  is  naeauary,  PERMO 
POTTING  i  SEALING  COMPOUNDS  {iva  tha  hichast 
alaatriaal  iasalatian  and  watar  rapallaney.  Saidam  has 
a  naw  praduet  raeaivad  such  anthusiastie  raeaptian, 
aspaeially  in  tha  alaetranies  fiald  whara  raquiramants 
ara  highly  axaatinf. 

SUPERIOR  FOR  CASTING  &  SEALING  •  ELECTRON¬ 
IC  PARTS  •  BATTERIES  •  TRANSFORMERS  •  COILS 
•  A  WIDE  VARIETY  OF  ELECTRICAL  PARTS 

USED  IN  ARMED  SERVICES  EQUIPMENT 
F  R  E  E  SAMPLE 

A  sample  will  do  more  to  convince  you  quickly  than 
any  claims  we  can  make.  No  obligation.  Send  for 
yours  now.  And  if  you  have  a  potting  or  adhesive 
problem,  let  our  skillful  laboratory  staff  solve  it 
for  you.  No  problem  too  large  or  too  small. 

Since  1906 


H.  V.  II  VHDMAN  CO. 

INCORPORATED 
571  CORTLANDT  STREET 
BELLEVILLE  9.  N  J. 


*  Adhesives  of  All  Types  •  Brush  &  Industrial  Cements 
•  Depolymerized  Rubbers  •  Potting  Compounds 


miniaturization  and  elimination  of 
weight  for  use  in  military  equip¬ 
ment,  bulletin  461  announces  the 
addition  of  miniature  transform¬ 
ers  for  portable  equipment,  voice 
frequency  audio  components, 
power  transformers,  filament 
transformers  and  Alter  reactors. 
Described  is  the  use  of  the  380  to 
1,500-cycle  line  frequencies  for 
power  equipment  that  permits  not- 
I  able  reduction  in  size  of  trans- 
I  formers  and  reactors.  New  devel¬ 
opments  in  core  materials  and  new 
winding  and  impregnating  tech¬ 
niques  that  permit  further  reduc¬ 
tion  are  covered. 

Low-Pressure  Cells.  Baldwin- 
Lima-Hamilton  Corp.,  Philadelphia 
42,  Pa.,  presents  in  bulletin  326 
two  pages  of  information  on  the 
type  SR-4  low-pressure  cells  of 
0-10  to  0-100  Ib-per-sq-in.  capacity 
for  measuring  variations  in  gas  or 
liquid  pressures.  The  bulletin  in¬ 
cludes  illustrations  of  the  cells, 
wiring  diagram,  dimensional  dia¬ 
grams  and  speciAcations. 

Testing  &  Measuring  Equipment. 
General  Electric  Co.,  Schenectady 
5,  N.  Y.  A  new  80-page  catalog 
summarizes  for  the  Arst  time 
under  one  cover  all  of  the  com¬ 
pany’s  testing  and  measuring 
equipment  for  laboratory  and  pro¬ 
duction  line  use.  To  be  used 
primarily  as  a  reference  to  the  ap¬ 
paratus  available  for  the  complex 
I  measurements  to  be  made  in  in- 
I  dustry,  catalog  GEC-1016  contains 
^  more  than  150  photographs  and 
'  diagrams  and  describes  the  uses, 

'  features,  speciAcations  and  prices 
of  more  than  130  testing  and 
;  measuring  equipments.  The  book¬ 
let  also  contains  publication  refer¬ 
ences  to  company  bulletins  that 
describe  each  device  in  more 
i  detail. 

Nickel-Free  Ferrites.  Ferroxcube 
Corp.  of  America,  50  E.  41st  St., 
New  York  17,  N.  Y.  New  data  on 
improved  nickel-free  ferrite  cores 
for  coils  and  transformers  used  in 
tv  and  electronics  are  contained  in 
engineering  bulletin  FC-6101-A. 
The  bulletin  contains  perform¬ 
ance  curves  for  the  type  3C  series 
!  of  cores,  which  have  improved 
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ENGRAVERS 


An  accurate^  inexpensive  and 
portable  machine  for  engravinic 
name  plates  and  panels,  forming  small 
molds  and  dies,  and  profiling  small  parts. 
Cveometrirally  corre(*t  for  true  three  dimensional  work.  Arcnrately  duplicates 
master  ropy  in  ro(*lals.  plastics  or  wi>od.  Ragged,  sturdy  construction. 

COMPARE  THESE  SUPERIOR  FEATURES. 


•  Engravts  i«  2  or  ia  3  diewnsiofis 

•  PoRtograpli  permits  4  redaction  ratios. 

•  Micrometer  deptli  control  grodvoted  in 
Hioasonds  of  on  indi. 


•  High  speed.  gaN  bearing  spindle, 
a  Cback  14"  to  take  variety  of  small  tools, 
barrs,  moanted  points  as  weM  as  standard 
cotters. 


Smd  /or  lUtutrmImd  CmlmUf 

MICO  INSTRUMENT  COMPANY 
76  E.  Trowbridge  St.  Cambridge,  Mass. 


On  the  job! 


Our  volunteer  speakers  are 
saving  thousands  of  lives  today 
...  in  factories  and  business 
offices  ...  at  neighborhood 


and  civic  centers  ...  at  social, 
fraternal  and  service  group 
meetings  all  over  this  land  . . . 
by  showing  people  what  they 
can  do  to  protect  themselves 
and  their  families  against 
death  from  cancer. 

To  find  out  what  you  youmdf  ' 
can  do  about  cancer,  or  if  you 
want  us  to  arrange  a  special 
educational  program  for  your 
neighbors,  fellow-workers  or 
friends,  just  telephone  the 
American  Cancer  Society 
office  nearest  you  or  address 
a  letter  to  “Cancer,”  care  of 
your  local  Post  Office.  One  of 
our  volunteer  or  staff  workers 
will  be  on  the  job  to  belp  you. 


American 

(dancer 

Society 
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earrICATED  parts  for 

Inoostry-s  iooghsSI  ^obs 


G-E  mycolex  conforms 
to  JAN  I-10,  Orodo  14A. 


Spe<ify  G-E  MYCAIEX 

for  tough  electronic  jobs  like  this 

This  rotor-and-stator  assembly  for  an  electronic  “gang  switch”  had 
to  fit  exactly  ...  be  perfectly  flat  and  rigid  .  .  .  with  32  holes  molded 
into  the  stator  for  contact  points.  The  assembly  was  too  delicate- 
tolerances  too  exacting— for  manufacture  from  fired  ceramics. 

This  difficult  electronic  problem  was  solved  with  General  Electric 
mycalex— a  stone-like  insulating  material  composed  of  special  glass 
and  powdered  mica.  G-E  mycalex  offers  a  unique  combination  of 
properties,  including  heat  resistance  up  to  700  F,  high  dielectric 
strength,  excellent  chemical  and  dimensional  stability.  Proving  the 
best  possible  material  for  this  application,  it  may  well  prove  the  answer 
to  some  tough  electronic  problem  of  yours. 

you'io'YtM*' 

con  b.  ob.ain.d  with  O-E  ^  d.rt  ond 

an  Jl  vi,.,.  protBcf  volv.  from  mithondling. 

G-t  silicon*  P  1^^  mois- 

and  good  dloUctric  ttrongth. 

For  moro  infermotion,  writ*  to  Oonorol  Eloefrk  Com* 
pony,  Soction  1-3,  Ckomicol  Division,  Pitttflold,  Mots. 

GENERAL^  ELECTRIC 


,  temperature  stability  over  older 
materials,  as  well  as  drawings  of 
the  many  standard  shapes  avail¬ 
able.  The  cores  described  can  be 
directly  substituted  for  nickel- 
containing  ferrite  cores  in  most 
horizontal  tv  deflection  yokes  and 
horizontal  output  transformers 
without  need  for  redesign. 

Potentiometer  Circuits.  Minneapo- 
lis-Honeywell  Regulator  Co., 
Brown  Instrument  Div.,  Wayne 
and  Windrim  Ave.,  Philadelphia 
44,  Pa.  Bulletin  B15-13  discusses 
the  characteristics  of  the  measur¬ 
ing  circuits  u.sed  in  the  Electronik 
potentiometer.  It  is  the  second  of 
a  series  for  the  benefit  of  those 
who  wish  to  apply  and  utilize  this 
versatile  instrument  to  unique  or 
specialized  measurements  fre¬ 
quently  encountered  in  scientific 
and  technical  investigations. 

Products  Catalog.  General  Cement 
Mfg.  Co.,  919  Taylor  Ave.,  Rock¬ 
ford,  Ill.  Catalog  No.  165  is  a  64- 
page  illustrated  description  of  a 
wide  line  of  products  for  the  radio 
and  electronic  industries.  It  is  di¬ 
vided  into  four  parts:  (1)  radio 
chemicals;  (2)  radio  and  tv  parts 
and  service  aids;  (3)  alignment 
tools  and  radio  tools;  and  (4)  ra¬ 
dio  hardware.  Prices  of  all  items 
are  included. 

Midget  Reis  >B.  .'Mg,."'  Engineering 
&  Mfg.  Co.,  154  W.  14th  St,  New 
York  11,  N.  Y.  Bulletin  MTR-64  is 
a  4-page  brochure  describing  and 
illustrating  the  series  80  line  of 
midget  telephone  type  relays.  It 
contains  information  and  draw¬ 
ings  regarding  types  of  covers, 
characteristics,  general  specifica¬ 
tions  and  pertinent  data. 

Sensitive  Photometer.  Ultrasonic 
Engineering  Co.,  P.  0.  Box  46, 
Maywood.  Ill.,  has  published  a 
four-page  bulletin  completely  de¬ 
scribing  its  electron-multiplier 
photometer  that  is  ultrasensitive 
and  line  operated,  using  a  stabi¬ 
lized  direct-connected  amplifier 
with  two  independent  power  sup¬ 
plies.  With  the  instrument  de¬ 
scribed  changes  in  light  strength 
of  the  order  of  5/1,000,000  micro¬ 
lumens  are  easily  measured.  Char¬ 
acteristics  chart  and  price  list  are 
included. 
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NEW  PRODUCTS 


(coiitinu«4) 


RESISTANCE 

CAPACITANCE 

INDUCTANCE 


f  xclusive 


for  high  precision 
rmadings  ^ 


HEIIAND  RESEARCH  CORPORATION  *  i30  East  fifth  a 


7»/S/SfTf 


pbWRARMgJf; 


HEXAGON  ELECTRIC  CO. 

P*R  w,  CLAY  AVE  ROSELLE  Rark  n  j. 


Prociiion  Buili  Btnch  Vitos,  "C”  C/ompt  and  Work  Potiliontrt 


Completely  Accessible 

from  operating  surface  fependobUhstiuiii^ 


UNIVERSAL 
IMPEDANCE  BRIDGE 


flATUKCS 

•  Completely  accessible  from 
operating  surface 

o  Compact. ..can  be 
mount^  in  a  minimum  of 
space . . .  lightweight 

•  Can  be  panel  mounted 

•  6  to  24  channels 

•  Paper  widths  5",  8”,  12",  18' 

•  Simplicity  of  loading 

•  Direct  monitoring  of 
galvonometer  light  spots 

•  Flexibility  of  operation 

•  Simuluneous  viewing, 
recording  and  scanning 

•  Trace  identification... zero 
mirror . . .  synchronizing 
reference  trace 

•  Adjustable  automatic 
record  length 


AUTOAAATIC  OSCILLOGRAPH  RECORDER 

Affording  complete  accessibility  from  op¬ 
erating  surface  and  requiring  only  a 
minimum  of  space  for  mounting,  the 
HEILAND  A-708  meets  the  exacting 
specifications  of  research  and  develop¬ 
ment  personnel  in  aircraft  flight  testing, 
laboratory  and  industrial  testing. 

W'ri/e  for  complete  deteils 


Showfit  Model  250-C 

Wrlfo  today  for  comploto  Informotion 
and  current  low  price 

BROWN  ELECTRO-MEASUREMENT  CORP. 

Initrumtnt  S^tdiltsis 

m%-n  U I.  MITMMI  Ml*.  PMUMI II.  Olf  CM 


Th«s«  irofii  feature  belter  bRlance 
for  reduced  operator  fatifue.  Effi¬ 
ciency  it  ttepped  up,  and  quality 
of  work  it  ifnprwed.  The  ideal 
iron  for  inaccettible  and  intricate 


92A-T  Wrightweod  Avanw*  •  Chicago  14,  Illinois^ 
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News  From  The  Field 

Edited  by  WILLIAM  P.  O'BREN 
RACES  Proposal  by  FCC 

THfe  PROPOSED  Radio  Amateur  Civil  He  is  prohibited  from  engaging  in 
Emergency  Service  would  set  up  defense  communications  except  with 
machinery  for  a  temporary  radio-  permission  and  under  the  control  of 
communication  service  to  be  carried  an  established  network, 
on  by  licensed  amateur  radio  sta-  Municipalities  desiring  to  make 
tions  while  operating  on  specifically  use  of  their  amateurs  mu.st  file  a 
designated  segments  of  the  regu-  comprehensive  civil  defense  com- 
larly  allocated  amateur  frequency  munications  plan  that  has  been  ap- 
bands  under  the  direction  of  au-  proved  down  the  line.  It  must  ap- 
thorized  local,  regional  or  federal  point  a  qualified  Civil  Defense 
civil  defense  officials  according  to  Radio  Officer  responsible  for  the 
an  approved  civil  defense  communi-  utilization  of  the  plan.  All  such  of- 
cations  plan.  The  Commission  will  ficers  and  operators  must  be  shown 
receive  comments  upon  its  proposal  reliable  and  loyal, 
until  Feb.  15,  1952.  Among  the  technical  require- 

In  effect,  the  Federal  Communi-  ments,  most  of  which  follow  stand- 
cations  Commission  offers  a  for-  ard  amateur  procedure,  are  the 
mula  for  tapping  at  least  a  portion  frequency  bands  and  authorized 
■  of  the  nearly  100,000  licensed  ama-  emissions  listed  below.  Selection 
teurs  and  their  existing  equipment  and  use  of  specific  frequencies 
,  for  civil  defense  use.  Although  the  within  the  bands  depends  upon  co¬ 
plan  is  predicated  upon  the  indi-  ordination  of  local  and  area  plans, 
vidual  operator,  already  licensed,  it  In  the  range  from  1,800  to  2,000  kc, 
provides  safeguards  to  insure  that  the  availability  of  frequencies  de- 
his  authorization  and  activity  are  pends  upon  the  loran  system  use  as 
i  properly  sponsored  and  directed,  already  set  forth  in  FCC  rules. 

I 

I 

it 


Table  I — RACES  Banda  and  Emissions 


\iith(>riml  Emissions 

rRKOlIFIVrY 

BWD 

0.1 

l.l 

2  3  6  6 

6  16 

1 

'^1  , 

FI 

A2  K2  \3  \l 

F3  F3 

1.800-1.82.'i  Kc  •  •  1 

1.875-1,900  Kc. .  •  1  1  •  '  :  1 

1.900-1.92.')  Kc.  .  .  •  I  •  I  1  1 

1.97.5-2.000  Kc 

• 

.. 

1 

.■1..500-3..5I0  Kc 

• 

• 

1  ! 

1 

3,990-4.000  Kc . 

• 

• 

1 

28.55-  28.75  Me 

• 

!  •  • 

• 

29.4.5-  29.65  .Me.  . . 

-  • 

1  .  •  • 

1  • 

.')0.35-  50.75  Me  .  .  . 

•  1  1  •  1  • 

•  1 

53.35-  53.75  Me. 

• 

• 

1  • 

145.17-145.71  Me. . . 

•  j  •  1  •  ;  • 

• 

146.79-147.33  Me.  . . 

• 

•  1  •  1  •  1  • 

• 

220-225  Me . 

• 

• 

•  •  '  •  • 

1 

• 

Emission  data  is  given  in  the 
form  of  a  bandwidth  figure  in 
kilocycles  followed  by  the  modula¬ 
tion  method,  amplitude  being 
represented  by  A  and  frequency 
modulation  by  F.  The  practical 
designations  possible  are  also, 
listed  below. 

0.1  A1 — Continuous-wave  telegraphy; 
1.1  FI — Frequency-shift  telegraphy; 

2  A2 — Telegraphy,  amplitude-modu¬ 

lated  at  audio  frequency; 

3  F2 — Telegraphy,  fluency-mod¬ 

ulated  at  audio  frequency; 

6  A3 — Commercial-quality  ampli¬ 

tude-modulated  telephony ; 

6  F3 — Narrow-band  frequency  or 
phase-modulated  telephony ; 
40  F3 — Wide-band  frequency  or 
phase-modulated  telephony ; 

6  A4 — Amplitude-modulated  fac¬ 
simile. 

Components  Conference 
Scheduled 

Aimed  at  promoting  still  further 
improvement  in  the  quality  of  elec¬ 
tronics  components,  particularly  for 
military  equipment,  a  second  gov¬ 
ernment-industry  conference  will 
be  held  in  Washington,  D.  C.,  from 
May  5  to  7,  1952.  This  announce¬ 
ment  was  made  recently  by  J.  G. 
Reids,  Jr.,  of  the  National  Bureau 
of  Standards,  chairman  of  the  Con¬ 
ference  Steering  Committee. 

Like  the  last  conference  held  in 
May  1950,  the  forthcoming  session 
is  sponsored  jointly  by  the  RTMA, 
the  IRE  and  the  AIEE,  in  coopera¬ 
tion  with  the  Research  and  Develop¬ 
ment  Board  and  other  Department 
of  Defense  agencies  and  the  Na¬ 
tional  Bureau  of  Standards. 

Army  Mobile  Radio  Station 

A  FIVE-UNIT  radio  station  on  wheels 
has  been  developed  by  the  Signal 
Corps  and  is  now  being  put  into  use 
in  Korea.  Its  range  is  several 
hundred  miles. 

The  units,  designed  for  use  by 
Psychological  Warfare  teams,  are 
housed  in  a  pair  of  26-foot  trailers 
and  three  11-foot  shelters.  They 
can  be  transported  by  truck  and 
trailer  on  land,  by  cargo  planes  aloft 
and  by  ships  at  sea.  During  amphib¬ 
ious  assaults,  the  units  can  be 
floated  ashore  after  simple  sealing 
preparations. 

Equipment  for  this  mobile  sta- 
tiim  includes  sound-proofed,  air- 
conditioned  studio  and  control 
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leaders  in  their  ft  eld 


TURNTAStC 
UNITS  ' 


PORTABLE 
t  AMPLIFIERS  , 


OFFICE 

COMMUNICATORS 


1 


■sLM 


Made  by  Birmingham  Sound  Reproducers  Ltd.,  Old  Hill,  Staffs.  England.  Grams  ‘Electronic  Old  Hill,  Cradley  Heath.' 
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CpL  ChorlM  Coop«r.  radio  onqinoor  oi  Porkonbuiq.  W.  Va^  cuos  two  toldion  to 
boqia  prapagoada  mossaqo  on  now  Signal  Corps  mobils  radio  broadcasting  station. 
All  ors  msmbors  oi  Army  Psychological  Wariars  units.  Ths  nsw  station  can  handls 
oTsr  a  holi-mlllion  words  oi  copy  daily,  has  own  studio,  control  room  ond  powsr  supply 


rooms,  magnetic  tape-recorder-re¬ 
producer  units,  turntables  and  re¬ 
mote  pickup  units  for  on-the-spot 
broadcasts  away  from  the  roving 
station. 


A  SERIES  of  personnel  changes  af¬ 
fecting  many  companies  in  the 
electronics  field  has  recently  taken 
place.  Among  them  are  the  follow¬ 
ing: 

Joseph  H.  Lancor,  Jr.,  has  been 
appointed  director  of  the  trans¬ 
ducer  division  of  Consolidated 
Engineering  Corp.,  Pasadena,  Calif. 
He  will  be  responsible  for  directing 
design  and  development  of  various 
types  of  transducers,  including  vi¬ 
bration  pickup,  accelerometers  and 
pressure  pickup.  In  his  former 
position  as  director  of  product 
engineering  of  Vifro  Corp.  of 
America,  he  supervised  classified 
Navy  projects,  including  guided 
missiles  and  electronic  weapons. 

Robert  L.  Rod  has  been  promoted 
from  project  engineer  to  assistant 
director  of  research  at  Bogue  Elec¬ 
tric  Mfg.  Co.  The  president  of  the 
company  stated  that  Mr.  Rod  will 
assist  David  H.  Ransom,  director 


Signal  Corps  completed  the  first 
station  in  a  record  time  of  four 
months,  with  construction  already 
started  on  four  additional  units  to 
lie  used  at  other  oversea.s  outposts. 


of  research,  in  directing  research 
and  development  in  the  fields  of 
magnetic  amplifiers,  microwave 
communications  systems  and  indus¬ 
trial  control  equipment. 

The  appointment  of  Paul  Hines 
as  director  of  engineering  for 
Workshop  Associates,  Division  of 
Gabriel  Co.,  has  also  been  an¬ 
nounced.  Formerly  with  Raytheon 
Mfg.  Co.,  he  will  be  in  direct 
charge  of  the  new  Workshop  labor¬ 
atory  soon  to  be  opened  in  Natick, 
Mass. 

William  E.  O.sborne,  formerly  di¬ 
rector  of  electronics  at  Hycon  Mfg. 
Co.  of  Pasadena,  Calif.,  has  been 
elected  president  and  general  man¬ 
ager  of  Resdel  Engineering  Co.  of 
Los  Angeles. 

Also  noted  recently  is  the  ap¬ 
pointment  of  Brig.  Gen.  Tom  C. 
Rives  (Ret.)  to  the  post  of  manager 
of  the  newly  established  General 
Electric  .Advanced  Electronics 


Center  at  Cornell  U.,  Ithaca,  N.  Y. 
Saul  Decker  has  been  promoted 
from  assi.stant  chief  tv  engineer  to 
chief  tv  engineer  of  CBS-Columbia, 
Inc.,  manufacturing  subsidiary  of 
the  Columbia  Broadcasting  System. 
Robert  L.  Wolff,  formerly  chief 
radio-electrical  engineer,  has  been 
promoted  to  director  of  Centralab 
Products  engineering. 


SMPTE  Elections 

Frank  E.  Cahill,  Jr,,  of  the 
Warner  Bros.  Circuit  Management 
Corp.,  N.  Y.,  was  recently  elected 
financial  vice-president  of  the  Soci¬ 
ety  of  Motion  Picture  and  Tele¬ 
vision  Engineers. 

Other  newly  elected  ofBcers  of 
SMPTE  are:  treasurer.  Barton 
Kreuzer  of  RCA  Engineering  Prod¬ 
ucts  Dept.,  Camden,  N.  J.;  and 
engineering  vice-president,  Fred  T. 
Bowditch  of  National  Carbon  Div. 
of  Union  Carbide  and  Carbon  Co., 
Cleveland.  Mr.  Bowditch  was  re¬ 
elected  to  this  post. 

Newly  elected  governors  of  the 
society  include  Axel  G.  Jensen  of 
Bell  Telephone  Laboratories,  Mur¬ 
ray  Hill,  N.  J.;  Joseph  E.  Aiken  of 
Naval  Photographic  Center,  Ana- 
cost  ia,  D.  C. :  George  W.  Colburn  of 
G.  W.  Colburn  Laboratories,  Chi¬ 
cago;  Ellis  W.  D’Arcy  of  DeVry 
Corp.,  Chicago;  John  K.  Hilliard  of 
Altec-Lansing  Corp.,  Beverly  Hills; 
and  Fred  G.  Albin  of  American 
Broadcasting  Co.,  Hollywood. 

Newly  elected  officers  and  gov¬ 
ernors  took  office  January  1  and 
will  serve  two-year  terms. 


Radiolocation  Service 

Because  of  increasing  demands  for 
oil  and  the  problems  of  prospecting 
underwater  as  far  as  150  miles  into 
the  Gulf  of  Mexico,  the  FCC  has 
established  a  Radiolocation  Service 
allocation. 

Standard  loran  and  microwave 
systems  have  so  far  proved  imprac¬ 
ticable  for  the  distances  and  accu¬ 
racies  required.  Current  workable 
systems  employ  phase-comparison 
methods  at  low  or  medium  frequen* 
cies  (Electronics,  p  70,  April 
1949).  But  since  present  operations 
are  on  a  temporary  basis,  there  has 
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FLUX-CURRENT  LOOPS 

(ioH)  current  A  !•«•••) 


Them*  are  typical  iliix-riirreiil  loopH  for 
Armco  Orieiiteil  F.lectrical  Steels.  They  ileiiionstrate  the 
wide  ran{:e  of  thicknesses  that  Armco  offers  in 
these  iron-silicon  alloys,  and  illustrate  the  excitation 
and  loss  characteristics  when  operatin):  at  frequencies 
within  the  range  of  highly  efficient  performance. 

The  broad  selection  of  thicknesses  extends  the  advan¬ 
tages  of  preferred  orientation  to  many  new  applications, 
serving  commercial-  to  high-freqiiencv  requirements. 

t'.oniplele  information  on  the  14-niil  thick  Armco 
Tr*>-(!or  2X-()  and  ^fX-O  is  given  in  the  lMM>klet, 
“Armco  Oriented  F.lectrical  Steels.”  The  booklet 
“Armco  Thill  F.lectrical  .Steals”  gives  data  on  .Armco 
Trvx-Oor  T-O  in  1-,  2-  and  4-niil  thicknesses  and  .Armco 
Tran-C.iir  I'-O-S,  a  super-oriented  electrical  steel 
in  4-niil  thickness  only. 

Data  on  3nd  ypinil  Armco  Tra>-(',«r 

T-O  are  lieing  prepared.  There  are  .Armco  Klectrical 
Steels  ill  .>  and  T-niil  thicknesses  for  multi¬ 
directional  applications  as  well  as  a  complete  line  of 
Hot-Rolled  and  Radio  grades.  rite  us  for  the 
information  and  htwiklets  voii  want. 


ARMCO  STEEL  CORPORATION 


1162  Curtn  Street,  Middletown,  Ohio  •  Plants  and  sales  affkes 
from  coast  to  coast  •  Export:  The  Armco  International  Corporation 


Excitation— Amp-Twrns  per  Cm 

Armco  TRAN-COR  T>0 

’A  mil  thick 
10,000  cps 


Excitation— Amp-Turns  por  Cm 

Armco  TRAN-COR  T-O 

4  milt  thick 
400  cpi 


Ixcilotion^Amp-Twmi  p«f  Cm 

Armco  TRAN-COR  3X-0 

14  mils  Ihkh 
60  cps 
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PHOTOCIRCUITS^ 


been  little  incentive  for  develop¬ 
ment  of  systems  using  these  fre¬ 
quencies. 

Radiolocation  has  been  assigned 
the  band  between  1,750  and  1,800  kc 
on  a  shared  basis  with  the  Disaster 
Service.  This  arrangement  is  pos¬ 
sible  because  tests  and  drills,  aside 
from  operations  in  actual  emerg¬ 
ency,  are  primarily  carried  on  at 
night.  The  petroleum  industry’s 
radiolocation  activities  occur  chiefly 
during  the  day.  However,  a  portion 
of  the  machinery  set  up  for  admin¬ 
istering  radiolocation  will  involve 
methods  of  immediately  shutting 
down  this  service  if  it  interferes 
with  the  Disaster  Service. 

Although  the  new  service  is  a 
“permanent  allocation”,  it  has  been 
placed  upon  a  “developmental  basis" 
until  at  least  July  1954,  before 
which  time  it  will  be  completely  re¬ 
viewed. 


WDUCSP 
WWNG  COSTS 


TASTER,  LOWER 
COST  ASSEMBLIES 


IMPROVED 

RELIABILITY 


Signal  Corps  Seeks 
Electronirs  Workers 

There  is  an  urgent  need  for  elec¬ 
tronics  equipment  installer-repair¬ 
men  for  duty  in  the  Army  Com¬ 
munication  Center  at  the  Pentagon, 
Washington,  D.  C.,  the  Signal  Corps 
has  announced.  The  Civil  Service 
positions,  paying  from  $1.47  to 
$2.27  per  hour,  require  rotating- 
shift  duty. 

No  written  test  is  required.  Ap¬ 
plicants  are  rated  on  a  basis  of 
their  training  and  experience,  as 
described  in  their  applications.  A 
certain  amount  of  credit  is  allowed 
for  advanced  amateur  radio  oper¬ 
ation. 

Persons  interested  in  these  posi¬ 
tions  should  file  Application  Form 
57,  Supplemental  Experience  Form 
CSC-206,  and  Card  Form  5001  ABC 
with  the  Executive  Secretary, 
Board  of  U.  S.  Civil  Service  Exam¬ 
iners,  Military  District  of  Wash¬ 
ington,  Room  2E-1030,  Concourse, 
The  Pentagon,  Washington  25,  D.C. 

Complete  information  regarding 
duties  and  minimum  qualification 
requirements,  together^  with  appli¬ 
cation  forms,  may  be  obtained  from 
the  Executive  Secretary,  Board  of 
Civil  Service  Examiners,  MDW, 
Room  2E-1030,  Concourse,  The  Pen¬ 
tagon,  Washington  25,  D.  C.;  from 
the  Fourth  U.  S.  Civil  Service  Re- 


and  Allied  Electronic  Assemblies 


“Photocircuits  Printed  Circuits"  of  copper,  aluminum,  silver  and  brass  on 
a  variety  of  rigid  and  flexible  plastic  laminates  are  used  in  electronic 
equipment. 

The  etched  and  punched  circuit  will  be  supplied  ready  for  assembly  or 
completely  assembled  os  desired. 

We  offer  fast,  low  cost  service  on  sample  and  pilot  run  quantities  and 
hove  ample  fcxilities  for  volume  production. 

The  Photocircuits  Corporation  solicits  your  printed  circuit  and  allied  el¬ 
ectronic  assembly  business.  We  are  confident  that  our  quotations  will 
be  satisfactory  and  cost  reducing. 


...Flush  Commutotors  and  Wiping  | 
Contact  Switches. 

Plated  metal  foil  patterns  ate  embedded  in 
the  base  material.  A  life  upwards  of  10- 
million  revolutions  can  be  expected  of  the 
contact  surfaces. 


L*t  our  engineeriog  facilities  and  eiperience  help  solve 
your  design  and  application  problems.  Literoture  and 
doto  availoble  on  reguest. 
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SPtCIAUSTS  IN 

ELECTRONIC  BEARS 


MIDGET 

"4^  CONDENSER 
^MICROPHONE 


f  f;r  Precision  SouncJ 

Measurements  and  High 
Quality  Sound  Recording 


Built  to  give  years  of  service  without  change  in 
calibration.  Even  without  dessicators,  Kellogg 
Midset  Condenser  Microphones  show  act  detect¬ 
able  drift  in  laboratory  service.  Proven  in  use  for 
optimum  performance  for  more  than  IS  years. 


PRINCIPAL 

MODR  A 

MOOH  • 

Ri$PON9E  ^  .. 

(Rafarr^  to 

■M  dh 

1  volt/ dyna/cmt) 

±  3  db  from  20  to  11,000 

t  4  db  from  20  to  15,000  cps 

HAT  TO  WITNIN  ‘t*.  fw  closed  eovily 
Without  grilla. 

with  or  without  grill#  for  paroow« 
dkulor  iocidawco  io  ftM  hold. 

QUAKER  CITY 
GEAR  WORKS 

1910  N.  FRONT  ST. 
FHILADILPHIA  22,  FA. 


Users  Itsclmie  coTenunettc  Ubontoritt, 
uoivereiiiMa  audio  dcvelopoMM  labora* 
torie^  ao«ftd  Kudiot  and  induacrial  plaacs 
naounctariai  touod  cquipmeac. 


MWWIWW  aaaao  ■■ 

naounctariai  touod  equip 

Keuocc 


UNO  roi  rau 

UfCmCATIONt  TOMTI 
Wini  DVT  24  ■ 


SWITCHSOARD  AND  SUFFIT  COMFANV 


U*7 

6^50  %^v*h  Ci«#ro  Av**.,*^  Clkkoyo  U,  lllln-'? 


MIDMT  CONDOHUI  MICIOFHONI 


ELECTRONICS  — Febniory,  1952 


TRIED  and  PROVEN 
THE  WORLD  OVER 


ktdmf  CONNECTIONS  AND  AC.  POWER 
SOPPtY 

Tkk  outataadlaq  troMmltter  has  boon  oo> 
claiaed  o  groat  porforaior  throughout  tho  ; 
world.  It  Is  oxcoUoat  lor  fixod  slatiou,  portablo 
or  mobilo  oporatioa. 

Tho  MO  Is  a  40  wott  trousmittor  tor  CW  and 
plots  Bodulotod  Fhoso  oporattou.  npocntlog  oa 
OUT  Iroquoncr  Iroa  14  to  90  ae.;  eoaploto 
with  s^  coatoiaod  119  toU  A.C.  powor  suppiy* 
aohUo  eouBoettons.  saotor.  (I  x  14  x  0)  e<d»iaot 
and  tubos:  0V9  ooc..  907  final.  OSJT  crystal  aiko 
aap..  tin  pbaso  iavorta.  1  OLO's  aod..  3040 
rod.  Wol^t  30  lbs.  00  day  guaraaloo.  Also 
usod  M  100  to  10  aotoff  Aaatour  bauds. 

PRICE:  loa  colb  and  crystal . $70.5S 

Colla  for  oay  ono  frog,  froa  1.0  to  1.9  ac.  .$9.00 
Coils  for  ooy  ooo  frog,  froa  9.9  to  10  ac.  .$2.91 
Sood  ordar  fo: 

LETTINE  RADIO  MFD.  CO. 

42  lerkley  St.  Valley  Stream,  N.  Y. 


aaoascTiMnca  TSPett/llS* 

for  Radar  and  Electronic  Applications 

Cofaponien  Autter  countws  used  m  duot  direction  indicators.  Ono  countor  odA 
whilo  tlio  othor  subtracts.  Shuttor  Monks  out  countor  which  is  on  nngotivn  sidn  of  000. 


"V”  2-flguro  Rotary  Coun¬ 
tor  usod  in  navigating  in- 
struMonts. 


High-spood,  non-rnsot  "Y” 
typn  countnr  for  buiiding  into 
rodor  instruninntt. 


Spociol  Modni  "Y"  with  win¬ 
dow  at  roar  dosignod  for  uso 
in  radar  oguipmont. 


Those  ore  a  few  of  the  “spocials"  developed  by  Durant  for  Radar  and  Hoe- 
fronic  applications.  When  one  of  the  many  stan^rd  Prodoctimotors  is  not  tha 
exact  answer  to  a  problem,  Durant  engineers  modify,  combine,  or  develop 
entirely  new  counters  to  meet  the  particular  requirements  of  the  job. 


\  COMFAHT  BBAB 

'"to*  \  1*tl  M.»offuni*l.  mOrontotl. 


S^*€^»mtfeu  01  INDUSTRY 


TAYLOR  TUBES  INC.,  2312-18  WABANSIA  AVE.,  CHICAGO  47,111 


(CStthNtttd) 
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Kion,  4th  and  Jefferaon  Drive, 
Southwest,  Washington  25,  D.  C. ; 
or  from  the  U.  S.  Civil  Service 
Commission,  Washington  25,  D.  C. 


.  .  .  "First  Choice”  for 
Technical  Excellence! 


Plant  Expansions  Announced 

Seven  plant  expansions  were  re¬ 
ported  on  the  west  coast : 

Hoffman  Radio  Corp.,  Los  Ang¬ 
eles,  has  acquired  the  one-story 
building  adjacent  to  its  No.  5 
plant  at  6200  So.  Avalon  Blvd.,  for 
tv  .set  manufacturing.  Known  as 
plant  5A,  it  contains  :t8,0''0  .sq  ft 
of  floor  area,  making  th"  total  of 
the  seven  Hoffman  plants  approxi¬ 
mately  700,000  sq  ft. 

Purchase  of  a  new  factory  build¬ 
ing  at  1521  E.  Grand  Ave.,  El 
Segundo,  Calif.,  has  been  announced 
by  International  Rectifier  Corp.  Its 


N»w  International  RectUier  plant 

pre.sent  plant  in  Los  Angeles  will  be 
maintained  for  research  and  devel¬ 
opment. 

Technical  Associates,  Inc.,  Bur¬ 
bank,  Calif.,  has  just  moved  into 
its  new  building  providing  more 
than  three  times  the  space  of  the 
oidginal  location.  The  enlarged 
facilities  were  made  necessary  by 
the  expansion  of  the  company’s 
efforts  in  government  defen.se  pro¬ 
duction  of  nuclear  research  instru¬ 
ments. 

Philco  Corp.  has  established  in 
Los  Angeles  a  factory  branch 
known  as  Philco  Los  Angeles,  a 
division  of  Philco  Distributors,  Inc. 

Varian  Associates,  presently  lo¬ 
cated  in  San  Carlos,  Calif.,  has 
leased  a  10-acre  site  in  Palo  Alto  on 
which  it  will  build  a  30,000-sq  ft 
structure.  The  company  has  con¬ 
tracts  with  all  branches  of  the  mili¬ 
tary  and  will  specialize  in  klystron 
oscillators  and  modulators  used  in 
radar  and  other  electronic  devices. 

Dalmotor  Co.,  Santa  Clara,  Calif., 
manufacturer  of  motors  used  in 


There  was  an  unmistakable  pride  of  craftsmanship  that  char¬ 
acterized  the  first  Taylor  Tube  built  many  years  ago.  Since 
then,  hundreds  of  thousands  of  tubes  bearing  the  Taylor  mark 
have  enjoyed  a  special  admiration  for  their  uniform  ability 
to  do  every  job  better  than  expected.  Today,  "TQS”,  the 
Taylor  Quality  Standard  is  known  and  respected  the  world 
over. ‘Taylor  Tubes  can  do  better  for  you. 


★  INDUSTRIAL 
ir  ELECTRONIC 


As  always,  Taylor  is  producing  tubes  of  superior  quality 
and  autstanding  performance.  The  Taylor  Representative 
nearest  you  is  ready  and  willing  to  discuss  your  particu¬ 
lar  requirements.  Call  on  him  for  information  any  time. 


Coble  Address; 


Ei^ort:  Royal  Notionol  Company 
75  West  St.,  New  York  6,  N.Y 


NATVARNCO,  NEW  YORK 
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TEST  YOUR 
MA6NETIC  CIRCUITS 


RAWSON  FLUXMETER 
TYPE  504 

The  only  portable  fluxaieter  a%-ailable 
which  returni  rapidly  to  zero  when  a  single 
button  is  depressed.  Simple  and  fast  in  op. 
eraiioo.  Convenient  and  light  in  weight. 

Not  limited  to  a  single  type  of  measure' 
menc.  Has  universal  application  for  labors* 
tories  or  produaion.  Measures  strength  of 
mamiets  and  electrocnaftnecs,  premeability 
and  h^eresis  loops  for  iron  and  steel,  total 
dux  lines  in  circuit,  dux  lines  developed  in 
air  gap,  etc. 

Hat  a  mechanical  clamp  to  protect  the 
ptTOCS  and  iewcls  when  in  transit. 

Also  m  productioHf  the 
ROTATING  COIL  GAl'SS^^ETER 

RAWSON  ELECTRICAL 
INSTRUMENT  COMPANY 

III  POTTER  STREET,  CAMBRIDGE  43.  HAGS. 
M^rosonterffves 

CHICAGO  LOG  ANGELES 


Special  TRANSFORMERS 

Individually  Built 
To  YOUR  Specifications 


From  10  VA  to  300  KVA  Dry>Tyv«  oaly 
Beth  op»»  aad  eacloted.  1,  2  oad  3  fhate 
15  te  400  Cycles. 


$Mrf  ter  (  ^aee  eee  Price  lift 


NOTHELFER  ^ 

WINDING  LABORATORIIS 
9  ALBIMARLE  AVI.,  TRENTON  3,  N.  J. 


•  SgIM  sUvor  contacts  ond  statalots  stfvor 


. . [r 

H.  CROSS  CO. 

15  BEEKMAN  ST..  N.  Y.  38.  N.  Y. 
|WOrth  2-2044  and  COrllandt  7-0470; 


Monofoefurers  of  Precision  f/eclnco/  Resistance  Instruments 

PALISADES  PARK  •  NEW  JERSEY 
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Units  for  immediate  shipment: 

1,000  to  30,000  ohm  range. 

Special  resistance  values  made  to  order. 


★  TRANSFORMERS 

★  SATURABLE 
REACTORS 

★  ELECTRONIC  i 
DEVICES  /J 


CHICAGO  14,  ILLINOIS 


to  placi.  H  b  ptvcMon  potiHoap^ 
9m4  ■ppMtd  totapwHy  wMi  tot 


BOtG  IQUIPMINT  DIVISION 

THE  GEORGE  W.  BORG  CORPORATION 

-  JANISVILLI  •  WISCONSIN 


Specialists  in  SMALL  quantities 
of  custom  built  transformers 
from  milliwatts 
to  50  KVA, 

W  or  polyphase — 
designed  and 
manufactured  to 
best  meet  your 
exact  requirements. 


radar  equipment  by  the  armed  serv¬ 
ices,  is  doubling  the  size  of  its 
present  plant  to  10,000  sq  ft. 

The  center  core  of  an  aircraft 
components  plant  which  has  the 
capacity  to  expand  physically  by 
500  percent  if  necessary  has  been 
completed  by  The  Garrett  Corp., 
Los  Angeles,  for  its  newest  division, 
AiResearch  Mfg.  Co.  of  Arizona  at 
Phoenix. 

Reports  from  the  midwest  indi¬ 
cate  three  major  plant  expansions: 

Bodine  Electric  Co.  has  opened 
a  new  addition  to  its  No.  2  Chicago 
plant,  located  at  2650  Addison  St. 
The  new  building  has  a  floor  space 
of  14,000  sq  ft. 

Now  nearing  completion  is  an 
addition  to  the  Lac  du  Flambeau 
Wisconsin  branch  of  the  Simpson 
Electric  Co.  The  new  wing,  adjoin¬ 
ing  the  main  factory  building,  will 
provide  more  assembly  lines  for  test 
equipment  and  panel  meters  and 
will  also  give  full  employment  to 
the  remainder  of  the  Chippewa 
Indians  who  live  on  the  nearby 
reservation  and  are  now  75  percent 
employed  by  Simpson. 

Sprague  Electric  Co.  announces 
the  opening  of  an  application  engi¬ 
neering  office  at  3  East  Second  St., 
Dayton,  Ohio.  This  is  intended 
to  provide  more  effective  contEmt 
with  midwestern  Government  re¬ 
search  and  development  laborator¬ 
ies. 

In  the  east  also,  a  number  of 
plant  expansions  are  reported : 

Raytheon  Mfg.  Co.  has  leased  a 
one-story  brick  building  on  Seyon 
St.,  Waltham,  Mass.,  providing 
50,000  sq  ft  of  space  and  increasing 
the  company’s  employment  rolls  by 
approximately  400  workers. 

Technitrol  Engineering  Co., 
manufacturers  of  manometers,  bal- 
listocardiographs,  electronic  com¬ 
puting  machines  and  such  compo¬ 
nents  as  acoustic  memory  units, 
have  moved  into  a  new  plant  with 
more  than  three  times  the  floor 
space  formerly  occupied.  The  new 
address  is  2751  N.  Fourth  St., 
Philadelphia,  Pa. 

TeUO-Tube  Corp.  of  America,  c-r 
tube  manufacturer,  has  purchased 
the  entire  equipment  and  inventory 
of  the  Video  Industry  Products  Co. 
of  Paterson,  N.  J.  The  move  will 
enable  Tel-O-Tube  to  expand  its 
facilities  into  large-scale  production 
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QUALITY 

OSCILUTOR 


Th«  unique  SIE  oscil- 
lotor  circuit  which  has 
no  lower  limit  to  its 
possible  frequency  of 
oscillation  is  responsible 
for  the  excellent  low 
frequency  performance 
of  the  Model  M-2  and 
other  SIE  oscillators. 
Write  today  for  complete 
specifications. 


2t)1  0«k  id.  Howftton  If,  Imnm 

434  Av«.  CMt^otgory, 

Alb«rto,  Conoda 


•  Electronics 

MANUFACTURERS . . . 
.  .  .  LABORATORIES 
UNIVERSITIES  .  .  . 
.  .  .  BROADCASTERS 

Wc  don't  Mil  wrplut,  but  wo  coo 
oHor  oeuol  rolues  with  now  mor- 
choudiM.  Sood  for  list  of  our  linos. 
Lot  us  pkico  your  nomo  on  our  hmU- 
ing  list  and  placo  our  name  on  your 
mailing  list  to  rocoiTO  your  requests 
for  bids. 

Address.'  Industrial  Dept. 

DeMAMBRO 

Radio  Supply  Co.,  Inc. 

"Now  England's  Largest 
Eloctronics  Distributor'' 

1111  COMMONWEALTH  AVI. 
BOSTON  15,  MASS. 
Talapliano  STadium  2-1342 

MANCH  OFFICES  ' 
Frondonce,  R.  I.,  90  Broadway 
Worcostor,  Moss.,  222  Summer  St. 
Manchester,  N.  H.,  130S  Elm  St. 


Microdiol  is  compottd  of  Iwo  coiKtn- 
trieolly  mounltd  dioli  .  ont  for 
counfinf  incrtmtnts  of  toch  tom  ortd 
(ht  other  for  coiHitifif  turns  The  in* 
cremenlol  diol  Hot  100  eqwoi  divisions 
ond  it  otlocHed  riftdlv  to  the  shoft  so 
there  it  no  bockloth  Thus  the  contoct 
position  it  indicottd  to  on  indexed 
occuroev  of  1  port  tn  1000  Rototion 
it  continuous  in  either  direction.  There 
ore  no  stops  on  the  Microdiol  otsembly 

C  OMRACT. ..  Microdiol  hot  some 
O.D.  os  Micropot  .  requires  no  more 
ponel  tpoce 

CLIAR  RIAOINO  ...  Forced  fost* 
reodinf  tests  showed  only  1/tOth  os 
many  errors  with  Microdiol  open  win* 
dow  os  with  next  most  lefibLe  diol 
Turn  counter  distinfuishes  between  0 
and  10  turn  reodinfs,  ond  occelerotes 
to  ovoid  confusion  on  reodinfs  neor 
intcfrol  turns.  Precise  reodinfs  ore 
mode  from  lorfer  diol  with  moximum 
seporotion  of  froduotions  ond  wide 
onfle  visibility. 

CONVINIINT.  .  •  delivered  com¬ 
pletely  assembled  with  diolt  tyn* 
chronited.  Eosiiy  mounted  in  o  few 
seconds.  All  diols  moy  be  locked. 


•  oie  sauiPMSNT  division 
THE  GEORCiE  W.  BORG  CORPORATiON 

JANSSVILLI  a  WISCONSIN 


SHIELDING 

PROBLEMS 

effectively  and  economically  solved  with 

METEX 

electronic  "Weother  Strips" 


Rosiliont . . .  Conductive . . .  Compressible . . .  Cohesive 


From  closures  for  cabinets  to  fras- 
keta  for  waveguide  couplings, 
Hetex  Electronic  Shielding  as¬ 
sures  lasting  metal-to-metal  con¬ 
tact  to  prevent  leakage,  without 
the  need  for  costly  machining  to 
secure  precise  surface-to-surface 
contacts.  Metal  wire  —  knitted, 
not  woven  or  braided  —  gives 
Metex  Electronic  Strips  and  Gas¬ 
kets  that  combination  of  conduc¬ 


tivity  and  resiliency  which  makes 
them  so  effective  and  economical 
for  shielding. 

F^r  a  more  detailed  picture  of  the 
scope  of  utility  of  Metex  Elec¬ 
tronic  Products,  write  for  free 
copy  of  “Metex  Electronic 
Weather  Strips."  Or  outline  your 
specific  shielding  problem — it  will 
receive  immediate  attention. 


Li 


641  East  First  Avomia 


Rosallu,  N.  i« 
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'Hew  ENGINEERING  DATA 
M  STAR 

.  JH  porcelain 

^  i^lSP£CMlT/ES 


it  HUMIDOLAIN 
if  LAVOLAIN 
if  THEftMOLAIN 
it  VITROLAIN 
if  NU  BLAC 
if  COMMERCIAL 
WHITE 


PORCEl^I 

49  MUIRHEAO  / 
AVENUE 


Company 

TRENTON,  N  J. 
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of  test  equipment  and  electronic  in¬ 
struments.  William  Kiselewsky  and 
Steve  Ikker,  formerly  chief  engi¬ 
neer  and  production  manager  re¬ 
spectively  of  the  Video  Industry. 
Products  Co.,  hold  similar  positions 
in  Tel-O-Tube’s  new  division. 

CBS-ColumbUt  Inc.,  New  York, 
N.  Y.,  has  announced  a  five  million 
dollar  expansion  program  with  the 
purchase  of  approximately  275,000 
sq  ft  additional  manufacturing 
space  for  the  production  of  tv  and 
radio  receivers.  With  the  com¬ 
pany’s  present  manufacturing  facil¬ 
ities  in  Brooklyn,  the  new  plant, 
located  in  Long  Island  City,  N.  Y., 
will  make  available  a  total  of  over 
500,000  sq  ft  of  manufacturing 
space  for  civilian  and  military  pro¬ 
duction  requirements. 

A  new  wing  providing  approxi¬ 
mately  7,000  sq  ft  of  floor  space  is 
being  added  to  the  dry-type  air¬ 
cooled  transformer  plant  of  Acme 
Electric  Corp.,  Cuba,  N.  Y.  A  bat¬ 
tery  of  coil-winding  machines  is 
being  installed  to  produce  wound 
coils  completely  insulated  and  taped 
for  hand  finishing  and  testing  oper¬ 
ations. 

National  Regearch  Corp.,  Cam¬ 
bridge,  Mass.,  will  build  additional 
plant  facilities  on  Charlemont  St., 
Newton,  Mass.  The  new  plant  will 
be  occupied  by  the  equipment  di¬ 
vision.  Complete  machine  shop, 
welding  shop  and  electronic  assem¬ 
bly  facilities  are  planned  as  well  as 
accommodations  for  the  engineer¬ 
ing  and  drafting  departments. 


COAXIAL  SELECTOR  SWITCH 


50  Ohns- 

Type  N  Connectore-Monually  Coirtrolltd 
Uw  VSWR-4  Models 


The  COAXWITCH  it  u  RF  twitch  for  ute 
t0  cOAxial  circuitt  where  ic  it  tmportaac  thac 
the  50  OHM  impedaoce  of  the  cables  be 
■laiataioed.  In  a  circuit  sense,  this  switch 
consists  of  two  pairs  of  *'N’*  connectors 
spaced  4^*apart  using  RG-8/U  as  the  con¬ 
necting  link.  The  COAXWITCH  itself 
introduces  no  VSWR  other  than  that  of 
connectors.  Characteristic  impedance  is 
■Mintaincd  thru  all  switch  details.  Cut-a* 
MOSEL  70  MOSEL  710^— 


way  view  shows  diat  shield  as  well  as  center 
cooduaor  is  switched.  Beryllium  copper 
contacts,  on  the  gooseneck,  mate  directly 
with  male  *‘N'’  (IVpc  UG*21B/U)  con- 
neaors.  which  connect  directly  to  bade  plate 
of  switch.  Since  all  connectors  come  out  in 
line  with  axis  of  switch,  riidrt  angle  con¬ 
nectors  are  usually  unnecessary. 


SEND  FOR 
YOUR  COPY 


Fifteen  Appointed  to 
Executive  Posts 

In  a  further  expansion  of  Philco 
Corporation's  divisionalization  pro¬ 
gram  and  to  handle  the  greatly  in¬ 
creased  volume  of  industrial  and 
government  electronic  production, 
Joseph  H.  Gillies  has  been  ap¬ 
pointed  vice-president  and  general 
manager  of  the  Government  and 
Industrial  Division.  He  had  been 
a  director  of  Philco  since  1947. 

At  the  same  time,  William  J. 
Peltz,  who  had  been  manager  of 
government  and  industrial  opera¬ 
tions,  was  appointed  vice-president 
— operations  of  the  Television  and 
Radio  Division,  Philco  Corp. 

Appointment  of  Larry  LeKash- 


Helpful  infonncition  on  elect(ical,  thenned  emd  /  E 
mechcmical  characteristics  of  ceramic  bodies.  /  ^ 

Prep^ed  by  STAR  ceramic  engineers  who  have 
specialized  in  the  development  of  specific  for- 
mulae  to  meet  the  needs  of  the  electronic  and  other  industries. 
If  you  have  a  design  or  production  problem  involving  por¬ 
celain.  call  on  STAR  engineers  for  cm  economical,  practical 
solution. 
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FOLDING  CARTONS 


Smaftly  designed  and  brilliant 
multicolor  Folding  Cartons  by 
GAIR  ore  solving  packaging 
problems  for  many  manufactur¬ 
ers  who  are  as  meticulous  about 
their  packaging  as  they  are 
about  then  fairrous  products. 

Sales,  piofits  and  prestige  ore 
increased  with  thn  SELL-ON- 
SIGHT  magic  of  GAIR  MULTI 
COLOR  CARTONS. 


WRITE  TODAY  for  samp/t's.  and 
technical  information 


F  is  Sockets 

VikriliM, 


NEW 

CLAMP 

FOR 

MINIATURE 

TUBES 


ft  All  ywv  N*Mb  la 

Radio  •  Electroilic  •  lelevisiOR 

Gov't  Spocificotioii  •  Mofnaf  Wira 

•  Haok-Up  Wire  •  Jacks — Flags 

SRll«-S«HV  •  Intalaters 

JAM-C-7*  Sttatito-Coramic 

iMnnoplostic  a  Ua.^we>.A 

WL’GIm  iroHl  • 

)05*  C.  UL  ®  Acc*tseri«t 

Approved  •  Test  LeeJs 

•  Wire— Cable  •  Viayl  Extrwdi 

P  Guy  Wire  and  Radio 

•  Aluminum  Wire  Grade  Tubinj 


Cut  production  costs,  speed  operations,  by 
specifying  lIRNIACH  —  your  DEPENDAILE 
Source  of  Supply! 

COMPLETE  WAREHOUSE  STOCKS 
Writs  for  Cotslof  U 


You  can’t  shake,  pull  or  rotate  a  tube 
out  of  place  when  it's  secured  by  a 
Birtcher  Tube  Clamp.  The  tube  is 
there  to  stay.  Made  of  Stainless  Steel, 
the  Birtchn  Tube  Clamp  is  imper¬ 
vious  to  wear  and  weather. 

BIRTCHER  TUBE  CLAMPS  can 
be  used  in  the  most  confined  spaces 
of  any  compact  electronic  device. 
Added  stray  capacity  is  kept  at  a 
minimum.  Weight  of  tube  clamp  is 
negligible. 

Millions  of  Bincher  Tube  Clamps 
are  in  use  in  all  parts  of  the  world. 
They’re  recommended  for  all  types 
of  tubes:  glass  or  metal— chassis  or 
sub<hassis  mounted. 

THERE’S  A  BIRTCHER  TUBE  CLAMP 
FOR  EVERY  STANDARD  AND 
MINUTURE  TUBE! 

ITrtfr  /or  sumpUt.  ctulotmt  *rU  prtet  listl. 

THf  BIRTCHIR  CORPORATION 
4371  V«N«y  Blv4. 

Los  Angolas  32,  CoNf. 


Alamrfactiirprs  of  Quality  Products 
tor  tkt  firctronics  Industrlui,— 
Surviup  slncu  1*23 


WASHER  SPECIALISTS  for  nearly 
half-a<entury.  Dies  in  stock  will 
produce  most  sizes.  Big  runs  made 
with  automatic  presses.  An  econom¬ 
ical,  accurate,  and  highly  reliable 
source  for  washers,  also  all  kinds  of 
metal  stampings.  HAVE  WHITE- 
HEAD’S  CATALOG  ON  FILE; 
write  for  it. 


1691  W.  LAFAYETTE 
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Try  Rentier  for  Service-Tested 
**Hard-to-Get’*  Components^ 


•  STANDAtD  rOR  30  YIARS... 

THI  IIST  IN  THI  INDUSTRY 

Heavy  duty  phenolic  sockets  with  high  cur¬ 
rent  wiping  action  contacts  .  .  .  for  indus¬ 
trial,  transmitter  and  test  applications. 
Rugged.  Years  of  tube  insertions  and  with¬ 
drawals  do  not  impair  contact  effectiveness. 
Black  phenolic  is  standard,  low  loss  phenolic 
or  alkyd  on  order. 

Ramlar  Csmpany  LM.  2101  Rryant  St.  San  Francisco  K),  CaRf. 


EVERY  DESIRABLE 
CHARACTERISTIC 


Type  RS-10 


NtWS  FKOM  THE  FIELD  (cMtiawd) 

I  man  &a  a  vice-president  of  Eleetro- 
i  Voice,  Buchanan,  Mich.,  htis  elIso 
!  been  announced.  He  was  formerly 
!  with  RCA  and  prior  to  that  wew 
{  vice-president  and  general  manager 
'  of  Radio  Magazines,  Inc. 
i  Directors  of  Webster-Chicago 
I  Corp.  have  elected  Gus  W.  Wallin 
!  to  the  newly  created  position  of 
I  vice-president  in  charge  of  engineer- 
:  ing.  Wallin  joins  the  company 
after  eleven  years  with  Motorola, 
Inc.,  most  recently  in  charge  of  that 
firm’s  military  engineering.  He 
holds  a  number  of  patents  in  radio 
and  tv  circuits  and  design  and  has 
served  as  co-chairman  of  the  NTSC 
panel  on  color  tv  and  on  the  FM 
receiver  committee  of  the  RTMA. 


m 

m 

G.  W.  WaUbi  H.  A.  Gums 


H.  A.  Gumz,  production  manager 
of  Webster-Chicago  Corp.,  has  been 
named  vice-president  of  the  firm. 
He  will  be  responsible  for  following 
,  through  on  all  government  orders 
!  from  receipt  to  final  delivery. 

Other  recent  executive  appointees 
I  with  their  companies  are  as 
follows: 

I  Harold  C.  Weingartner,  vice- 
president  and  general  manager  of 
I  the  equipment  division  of  National 
I  Research  Corp.,  Cambridge,  Mass.; 
j  John  W.  Belanger  and  Nicholas  M. 

DuChemin,  vice-presidents  of  Gen- 
\  era!  Electric  Co.,  Schenectady,  N. 

I  Y. ;  Robert  L.  Werner  and  Ernest  B. 

1  Gorin,  vice-presidents  of  RCA; 

!  Raymond  S.  Perry,  vice-president 
j  and  director  of  Federal  Telephone 
;  and  Radio  Corp.,  Clifton,  N.  J.; 
Jerry  A.  Matthews,  Jr.,  vice-presi¬ 
dent  in  charge  of  manufacturing  at 
Edo  Corp.,  College  Point,  L.  I., 
N.  Y. ;  Carl  E.  Scholz,  vice-president 
and  chief  engineer  of  the  American 
Cable  <fe  Radio  Corp.;  George  I. 
Long,  vice-president  and  general 
manager  of  Ampex  Electric  Corp., 
Redwood  City,  Calif.;  and  Anthony 
H.  Lamb,  vice-president  in  charge 
of  manufacturing  at  Weston  Elec¬ 
trical  Instrument  Corp. 
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for  synchros^  gyros,  comput- 
ors,  resolvers,  instruments  and 
sekyns 


FINNED 

STRIP 

For  n*  ia  Mow- 
or  lypo  oloctik 
oflit  hoofoHL  ao 


WRITE 


ELECTRIC  HEAT  NO  UNITS 


VULCAN 


ELECTRIC  COMPANY 

^  DANVEBS  lO  MASS.  / 


VULCAN 


atchless  precision  in  miniature  slip 
ring  assemblies  and  commutators 


Tm  flowl*u  workmofithip,  Mp*rb  op«r« 
otiofiol  f«otvr««  ond  tK«  mtwfpotwd 
p^rformonc*  of  tKo  dUtingwi»Ho<l  Now- 
comb  ompitfioft,  oxcito  fbo  odmirotfOfi 
of  ovon  tKo  most  coso-Kordonod  ongK 
ooor.  Jud^od  by  tKo  most  critkol  stoo* 
dords  tKoy  moro  tKon  moosuro  up  to 
your  fondost  oxpoctotions.  TKo  brand 
you  con  most  conSdontly  rocommond,  or 
uso  in  your  own  installations  .  •  •  tKo  in¬ 
dustry's  most  comploto  sound  lino. 


Writo  lor  informotioii 

imnd  Ime 
tif/Cht  itiiilt 


ELECTRONICS  COMPANY 

21  COIIAl,,f  SI  BAYONNt  N  J 


NEWCOMB  AUDIO  PRODUCIS  CO. 


OJC  TOO  C|T  IT’  .»  NOT 

SEND  NOW  FOR  B-A’s 
136  BIG  PAGE 


0313  CATALOG 


BURSTEIN 


APPLEBEE  CO 


SENIOR  ENGINEERS 

Opportnities  Westeni  CoMKticiit 

Opportunities  tor  personnel  ex¬ 
perienced  in  the  following  fields. 
Our  present  operations  require  us 
to  be  concerned  with  the  follow¬ 
ing  materials,  processes,  specifica¬ 
tions  and  equipment:  Fosterite, 
Hermetically  sealed  transformers, 
Casing  resins,  Vocuum  impreg¬ 
nation,  MIL-T-27  and  AN-E-19, 
Precision  testing  equipment.  Oil 
tilling. 

Our  record  of  over  40  years  of  suc¬ 
cessful  business  operation  indi¬ 
cates  the  security  of  this  company. 

If  you  are  experienced  in  the  de¬ 
sign  of  audio  transformers,  power 
transformers,  reactors,  pulse  trons- 
formers,  please  send  resume  to  Di¬ 
rector  of  Personnel, 

IRE  WHEELER  INSULATED  WIRE  CO. 

Dhition  ol  Sperry  Corporation 
150  E.  Aurora  St.,  Watarfcury,  Coaa. 
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JELLIFF 


MAMUFACTURINC 
COR  PORATION 
SOUTHPORT.  CONN 


NEW  BOOKS 


OVEN  DEPENRAIIE  QUAUTYl  eomvonent» 


Advanced  Engineering 
Mathematics 

By  C.  R.  Wylie  Jr.,  Professor  and 
Chairman,  Department  of  Mathe- 
maties  and  Astronomy,  University  of 
Utah.  McGraw-Hill  Book  Co.,  Inc., 
Sew  York,  1951,  640  pages,  $7.50. 

A  COMPLETE  course  in  advanced 
mathematics  is  presented  in  unusu¬ 
ally  clear  and  concise  form.  The 
first  half  of  the  book  deals  in  differ¬ 
ential  equations,  Fourier  series  and 
integrals,  the  Laplace  transform 
and  Bessel  functions.  The  third 
quarter  covers  functions  of  complex 
variables,  including  integration  in 
the  complex  plane,  residues  and 
conformal  mapping.  The  last  part 
presents  vector  and  numerical  anal¬ 
ysis.  An  appendix  of  63  pages  is  so 
organized  and  so  cleverly  condensed 
as  to  provide  a  complete  review  of 
pertinent  background  material. 

The  book  is  outstanding  in  sev¬ 
eral  respects.  Most  of  the  material 
presented  is  explained  by  practical 
examples  with  well-organized  steps 
and  clear  explanations.  A  great 
deal  of  teaching  before  a  class  and 
answering  questions  is  reflected  in 
the  author’s  writing. 

“Advanced  Engineering  Mathe¬ 
matics”  is  strongly  recommended  as 
text  book  or  reference  for  advanced 
students  in  electrical  engineering. 


Pictured  above  are  some  of  the  new 
items  we  have  added  to  our  line  of 
quality  components.  They  have  been 
especially  designed  to  meet  new  and 
changing  needs  in  electronics  and, 
like  all  National  components,  are  made 
better  than  industry  standards.  Write 
for  drawings  and  specifications. 

Address  esport  inquiries  to  fiport  Dhr., 

Dept.  t-2S2 


HRM 

KNOB 


IFR  (455  kc)  \\ 

IF5  (1720  ke)  ^ 
I  F.  TRANSFOKMERS 


That’s  Joe  Gibbons  speaking.  We  were 
talking  about  how  to  make  people  realize 
what  a  terrific  thing  this  new 


Fundamentals  of  Electronics 

By  F.  H.  Mitchell,  University  of 
Alabama.  Addison-W esley  Press,  Inc., 
Cambridge,  Mass.,  1951,  243  pages, 
$4.50. 

A  ONE-SEMESTER  text  designed  for 
two  purposes:  to  lay  the  ground 
work  for  more  advanced  courses  in 
electronics,  and  to  give  nonelectron¬ 
ics  students  a  feel  for  electronic 
measuring  apparatus  and  tech¬ 
niques,  something  they  are  certain 
to  cope  with  somewhere  along  their 
march  from  college  to  technical 
competence  in  their  chosen  field, 
whatever  that  may  be.  The  empha¬ 
sis  throughout  is  on  the  tube  as  a 
measuring  tool  and  the  choice  of 
contents  has  been  governed  by  this 
viewpoint. 

The  many  basic  tube  circuit 
combinations  are  treated,  after 


JELLIFF  ALLOY  1000  RESISTANCE  WIRE 


leally  is,  and  that’s  the  way  he  summed  it  up.  And  even  when  you 
•take  allowances  for  a  salesman’s  natural  enthusiasm,  he’s  pretty  near 
light,  just  look  at  some  of  the  important  data: 

XTi  I  Resistiyity  1000  ohms/cmf 

'  >  Tensile  strength  165,000  psi — 

I  ;  TC  of  Resistance  20  ppm — 

^  -  A  Coefficient  of  Expansion  13.9 

I  ppffi— 

•  BBWTHrlMftMffll  .  corrosion  Resistance  equal  to  the 

*  ;  best  nickel-chromiums — 

-  I  Winds  fast  and  solders  easily — 

;  *  Lots  more  ohms  in  lots  less  space. 

'  J  See  what  we  mean?  For  the  whole  story, 

.  .1.1  C.O..  •  Bulletin  17. 
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A  TMli  intOViD  VAIIiIbLE  wif 


Get  practical  help 
from  these 

McGRAW-HILL  BOOKS 


MATHEMATICS 

Just  PuUitM’ 

*Preel<e>  e  refereeee  falie  the  hrmehes 
•  ef  MtheaMttke  wMch  the  eeileeer  Meet  eetfer. 
•teeB  ei»4  eee  la  hl«  delly  work,  ooren  ordlnery 
dttfereotlel  eqeetlone.  with  perttniler  nniptiiiii  ee 
iioeer  equetlow  with  coniteot  roHBckme:  Fourter 
■erlre:  epereClcAel  celeulue;  eeperaMe  perttel  dlf* 
frrcBtUl  eawetkNM  ettd  eeeoeletrd  boondry  ?elue 
prohlfleM:  nwetlone  of  e  eomideK  rerleble:  sector 
eael^:  ead  fertoue  auaerteel  esethode.  A  epe- 
cUI  fhepter  hrerklii  det*  tad  laformetlon  am  tm- 
ehealeel  tad  cleetrieal  rlbretlone.  By  C.  B.  Wylie. 
Chalrwee.  Oeel.  e«  Math..  UeN.  e«  Utah.  MO 
pant.  IM  IHea..  P.M 


QUANTUM  THEORY 
OF  MATHEMATICS 

Just  PuUitM! 

)  Deals  Aret  with  the  teeeral  trl"«lplts  af 
•  aepataai  OMebaalea.  slartlaf  freai  tha  hafla* 
niaf  aad  preaeppaalaf  a  oiederata  kaawladpa  ef 

slaaile  ilrUara  aad  oMtheoiatleal  phyalaa.  Tbsa 
dlacyaa  the  ctrtieture  of  atoms,  molerulaa.  aad 
solids,  with  attentloa  to  such  propartlee  aa  aumile 
mectra.  tatermolecular  forces,  bead  theory  of 
solkla.  eleetrleal  eoBducUrlty,  amlroaductora.  dl- 
electrie  aad  mafnetlo  effects. 

Treats  the  theory  of  atoialo  mul* 
tlpieta.  molecular  atructurea.  far* 
nnacoMlMB,  etc.  By  leba  C. 

Slater.  Pref.  at  Pbyalea,  Maas, 
last,  ef  Tech.  paosa,  IM 
ittes..  t7.M 


HIGH  FREQUENCY 
MEASUREMENTS 


^  material  ter  sKparimeata  beloe 
carried  aa  la  radle  aa  waM  aa  alaa* 

trealet.  X>laauaaea  maay  proeedurea  for  fanamrlnp 
praoiieal  ualta  audi  aa  aama.  watta.  eoJte,  m*.  ate., 
to  eaihie  mu  to  declda  which  procedure  to  wee 
for  a  Rpeelffc  proMem.  Dearrlbea  BieaauraascBta  for 
ibort'wavea,  linea  and  aateemaa.  sod  for  a*m  , 
and  f-m.  By  Aiip««t  Head.  BrtaatWa  and  T«b. 
fladta  Ceaseftaat  2ad  Id..  f7S  pajaa.  417  INea. 
SIP.M 


SEE  THESE  BOOKS  10  DAYS  FREE 


Mc6m-Hin  look  C*.,  3M  W.  42  St.,  NYC  It 
Send  ma  hoek(a>  ohacked  below  for  IQ  daya*  axami* 
natlan  on  approval.  In  10  daya  1  will  rfll  for 
bo<dtu>  1  kocp.  plus  few  oenu  for  delivery,  and 
retura  umwanted  booktal  poetpatd.  (We  pay  for 
delivery  kf  you  remit  with  this  coupon:  aame  retom 
prlvtkte. ) 

a  1.  Abrendt  A  Taplln—AUTO.  FEXDBACK 
CONTROL  .  t7.Q« 

□  2.  Wylle-^ADVAMCED  ENOINnCRlNa 

MATS.  . 17.00 

□  S  »later*-QUAN1VM  THSCAT  OT 

MATH . 17.10 

□  4  Hund-HIQH  FRRQirDfCT 

MEASVIlBkCENTa  . flO.OP 


HUGHES 


ASSURANCE  IS  REQUIRED  THAT  RE  LOCATION  OF  THE  APPLICANT 
WILL  NOT  CAUSE  DISRUPTION  OF  AN  URGENT  MILITARY  PROJECT. 


§apphi/u  and  (fla^ 

JEWEL  BEARINGS 

Performance  proved  for  precitiiMi  and 
long  life  by  world's  leading  makers  of 
electrical,  eircrajt  and  timing  inttru- 
menu:  compasses:  weather  recorders: 
ell  testing,  indicating  and  recording  ap- 
•••"»  paratus. 

Unset  or  set  in  screws  or  kushinp  to 
"  suit  requirements.  Write  for  brochure. 


Servlap  fadovley 
wIlA  /lae 
•fhve  IPfJ 


,Co.,  Inc. 

1  Spruce  Street.  Waltham,  Maaa. 


TYK  *11”  eONDEIISERS  -k  Capacity  .an,< 

80  to  380  mml.  k  Nickel  plated  brass  plates 
.0886'  k  Spacing  .080',  .060'  and  .080' 
k  Full  soldered  construction  k  1  /4'  brass 
shaft  and  heavy  brass  ettd  plates  rtickel  plated 
k  Steatite  insulation  k  Silver  plated  beryl¬ 
lium  copper  rotor  contact  W  Uniform  torque. 


CMspanr  . 

PMtUoa . rL-t'St 

Tkis  se<r  sastlw  ts  U.  a.  sal* 


Waseca,  Minnesota 
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(CMtinMd) 


•.  M.  OIANNINI  A  CO.,  MC 
1,  California 


need  GYROS  ? 


Electronic 

Slides 


mountad  on  Grant  Eloctrotk  Slidot.  Chotut  con 
bo  oosily  ro-in»ortod. 


Three  section  slide,  progressive  oction  type.  Con  lock  in  closed  ond  eitended 
positions  or  ony  other  combinotion  of  positions.  Thumb  releose  controls  unlocking. 
Lood  Copocity:  200  Lbs./pr. 


Grant's  Engineering  ond  Jteseorch  Deportments  ore  ovoilobfe 
ter  consu/tofien  on  individual  requirements. 

GRANT  PULLEY  &  HARDWARE  CO. 

31-85  Whit.ston.  Parkway,  Flushing,  L.  I. 


which  those  special  combinations 
useful  in  instruments  are  discussed. 
Thus  the  diode  as  a  rectifier,  the 
multielement  tube  as  an  amplifier 
of  voltage,  current  and  power,  and 
the  peculiar  properties  of  gas-filled 
tubes  have  individual  chapters. 
These  accompany  chapters  on  sine- 
wave  oscillators,  special-purpose 
tubes  (electrometers,  ionization 
gages  and  electron  multipliers) 
wave-.shaping  and  control  circuits 
and.  of  course,  the  many  phases  of 
vacuum-tube  voltmeters  and  cath¬ 
ode-ray  techniques. — K.H. 


Elements  of 
Television  Systems 

By  GfX>RGE  E.  Anneb.  Prentiee-Hall, 
Ine.,  New  York,  1961,  804  page*, 
$10.35. 

This  excellent  volume  offers  the 
most  comprehensive  treatment  of 
television  techniques  currently 
available.  Written  primarily  for 
use  in  college  courses  by  Professor 
Anner  of  N.Y.U.  this  book  is  the 
eighteenth  to  appear  in  the  Elec¬ 
trical  Engineering  Series  edited  by 
W.  L.  Everitt.  It  maintains  the 
high  standard  set  by  the  previous 
volumes  in  the  series.  The  illustra¬ 
tions  are  copious  and  well  chosen. 

The  book  is  cast  in  three  sections. 

I  The  first  consists  of  eight  chapters 
on  “closed  systems”,  that  is,  sys- 
I  terns  not  containing  a  radio-fre¬ 
quency  link.  Standards  of  trans¬ 
mission,  scanning  methods  and 
generators,  picture  tubes,  camera 
tubes,  and  video  amplification  are 
treated  here  in  comprehensive 
fashion. 

The  second  part  discusses  the 
commercial  telecasting  system, 
bringing  into  focus  those  parts  not 
previously  treated.  The  factors 
underlying  the  choice  of  number  of 
lines  for  commercial  use,  syn¬ 
chronization  methods,  vestigial 
sideband  transmission,  picture 
transmitters,  home  receivers,  and 
antennas  are  included,  as  well  as  a 
chapter  on  stagger-tuning  of  i-f 
amplifiers  and  one  on  televising 
film.  The  final  part  is  devoted  to 
color  television,  describing  the  CBS, 
CTI  and  RCA  systems  as  presented 
in  1949-SO  to  the  FCC. 

This  is  a  thoroughly  practical 
book,  although  written  primarily 
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quencies.  The  Generator  comes  complete  with 
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for  academic  consumption.  Circuits 
are  described  in  detail  on  the  basis 
of  physical  operation,  as  well  as 
from  the  theoretical  standpoint. 
Liberal  use  is  made  of  mathematics 
likely  to  be  possessed  by  the  senior 
in  engineering  courses,  including 
calculus  and  transient  analysis,  but 
th^  descriptions  of  apparatus  are 
self-contained  so  that  benefit  can 
be  derived  without  a  working  knowl¬ 
edge  of  mathematical  aids. 

The  bibliography  is  adequate,  as 
are  the  subject  and  name  indexes. 
Nearly  200  problems,  covering  all 
chapters  except  three,  are  collected 
at  the  end  of  the  book.  The.se  are 
for  the  most  part  of  senior-college 
difficulty. 

Professor  Anner  evidently  knows 
the  whole  field  of  technical  tele¬ 
vision  very  well,  is  thoroughly 
familiar  with  the  periodical  litera¬ 
ture,  and  has  the  faculty  for  organ¬ 
izing  his  material  and  presenting  it 
clearly.  He  has  produced  a  very 
worthwhile  text  which  should  meet 
an  as-yet-unfilled  need  among  senior 
and  graduate  stadents. 

There  are  a  few  shortcomings. 
The  material  on  color  systems  is, 
inevitably,  out  of  date  so  far  as 
compatible  systems  go.  This  is,  of 
course,  no  fault  of  the  author  and 
can  be  corrected  in  a  subsequent 
printing  after  the  NTSC  develop¬ 
ment  is  stabilized.  The  omission  of 
numerical  answers  to  the  problems 
is  a  serious  disadvantage  for  the 
reader  who  must  study  the  book  by 
himself.  The  highly  mathematical 
flavor  may  prove  a  stumbling  block 
for  practicing  engineers,  five  or 
more  years  out  of  college.  But  the 
book  was  not  written  for  such  as 
they.  It  is  a  textbook  and  a  good 
one.— D.G.F. 
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Fundanientalh  of 
Radio  Communications 

By  Abraham  SHEaNCOLit,  (/.  S.  S'aval 
Postgraduate  School.  D.  Van  \os- 
trand  Co.,  Inc.  Sew  York,  1951,  442 
pages  |5.25. 

This  is  essentially  a  nonmathemati- 
cal  text  of  an  intermediate  level  for 
students  in  colleges  and  technical 
schools.  It  includes  a  short  re¬ 
fresher  on  d-c  and  a-c  circuits  and 
circuit  analysis  plus  general  mate¬ 
rial  on  the  basic  components — re- 
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.  .  .  and  clipped  pertinent  ideas, 
articles  and  adverdsements  for 
reference,  please  do  not  bum  or 
throw  it  away. 

Here  are  two  sound  reasons 
why: 

1)  Wastepaper  can  help  to 
swell  the  funds  of  your  lo¬ 
cal  Boy  Scout  Troop,  your 
church  or  other  commun¬ 
ity  organization.  It  gets  a 
good  price  these  days. 

2)  Whether  in  magazine 
form  or  not,  wastepaper 
helps  to  fill  the  increas¬ 
ing  need  for  paper  pulp 
brought  on  by  the  mobi- 
fization  effort. 

Collect  it.  Give  it  to  your  fa¬ 
vorite  organization.  Chances 
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sistance,  inductance  and  capaci¬ 
tance,  ont  of  which  all  radio  cir¬ 
cuits  are  made.  The  manner  in 
which  these  elements  are  combined 
to  produce  selective  circuits  of  the 
resonant  or  iterative  types  or  to 
transfer  power  is  covered  in  two 
chapters,  followed  by  chapters  on 
the  generation  and  propagation  of 
radio  waves,  fundamentals  of  elec¬ 
tron  tubes  and  functions  of  tubes. 

The  up-to-date  nature  of  this 
text  can  be  gathered  from  the  fact 
that  it  contains  chapters  on  pulse 
circuits,  uhf  techniques  and  the  im¬ 
portant  navigation  systems  now  in 
use. 

The  book  is  well  produced  and 
easy  to  read  and  should  be  a  useful 
first  text  in  a  field  which  is  ever- 
changing. — K.H. 
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Semi-Conducting  Materials 

EDiTfX)  BY  H.  K.  Henisch.  Academic 
Preas,  Inc.,  New  York,  1951,  281 
pages,  $6.80. 

In  July,  1950,  a  conference  was 
held  at  the  University  of  Reading 
on  the  subject  of  Semi-Conducting 
Materials.  This  conference  was 
sponsored  by  the  International 
Union  of  Pure  and  Applied  Physics 
in  cooperation  with  the  Royal  Soci¬ 
ety,  and  was  organized  by  Profes¬ 
sors  R.  W.  Ditchburn  of  Reading 
and  N.  F.  Mott  of  the  University  of 
Bristol.  The  volume  under  review 
constitutes  the  proceedings  of  this 
conference  and  contains  in  full  the 
28  papers  presented. 

Many  of  the  papers  discuss  mate¬ 
rial  that  was  new  at  the  time  of  the 
conference,  some  of  which  had  not 
come  to  this  reviewer’s  attention 
before  reading  this  book.  As  might 
be  expected,  a  considerable  amount 
had  previously  appeared  as  scat¬ 
tered  papers  read  at  meetings  and 
as  communications.  We  hasten  to 
add  that,  in  such  cases,  the  Reading 
papers  bring  together  the  previous 
reports  in  such  fashion  that  a  much 
clearer  picture  is  nearly  always 
presented. 

Results  of  the  work  done  on  semi¬ 
conductors  during  and  since  World 
War  II  and  discovery  of  the  transis¬ 
tor  effect  have  served  to  widen  enor¬ 
mously  the  interest  and  activity 
now  being  devoted  to  these  mate- 
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rials,  not  only  upon  the  part  of 
physicists  but  also  upon  the  part  of 
an  ever-widening  portion  of  the  en¬ 
gineering  profession.  While  the  | 
papers  were,  in  general,  written  by 
and  for  specialists  in  the  field  of  ^ 
solid-state  physics,  it  is  safe  to 
assume  that  “Semi-Conducting  Ma¬ 
terials’’  will  be  found  both  interest¬ 
ing  and  helpful  to  a  large  number 
of  readers. 

In  this  connection  it  may  be  of 
interest  to  quote  one  of  the  papers, 
that  by  Scott  and  Mayer :  “Ger¬ 
manium,  silicon,  and  other  ampho¬ 
teric  semiconductors  appear  to  be 
following  a  similar  course  of  evolu¬ 
tion" — to  that  of  selenium — “in 
that  the  chemical  (metallurgical) 
problems  are  well  to  the  fore  at 
present.  However,  in  such  cases 
physical  theory,  developed  rapidly 
in  the  last  year  or  two,  has  opened 
up  the  field  in  such  a  way  that  much 
more  rapid  progress  may  be  ex¬ 
pected.  The  physical  side  is  likely 
to  make  even  mere  spectacular  ad¬ 
vances  when  the  chemistry  of  these 
materials  is  further  clarified.’’ 

The  same  writers  also  quote 
Frederick  Seitz  as  having  said  that 
“there  is  still  a  chance  that  the  field 
of  solid-state  physics  will  be  claimed 
by  chemistry  and  electrical  engi¬ 
neering.”  In  the  year  and  a  half 
that  has  elapsed  since  the  Reading 
Conference,  the  rate  at  which  activ¬ 
ity  in  semiconductor  work  has  in¬ 
creased  in  the  fields  of  chemistry, 
metallurgy  and  electronics  over¬ 
whelmingly  bears  out  the  trends 
foreseen. 


Scope  of  Papers 

It  is  interesting  to  note  that  ten 
of  the  papers  were  written  by 
Americans,  ten  by  British  and  the 
remainder  by  Continental  authors. 
Of  the  American  papers,  more  than 
half  are  concerned  with  the  prop¬ 
erties  of  silicon  and  germanium; 
this  may  be  taken  as  an  indication 
of  the  impetus  given  to  the  study 
of  these  materials  through  govern¬ 
ment  and  industrial  interest  in  the 
crystal  diode  and  the  transistor.  In¬ 
terest  in  silicon  and  germanium  and 
in  the  transistor  is  not,  of  course, 
confined  to  this  side  of  the  Atlantic. 
Work  on  semiconductors  in  Europe 
does,  however,  seem  to  be  somewhat 
more  diversified  and  with  greater 


a  nev# 

BENDING  MANUAL 

by  the  originators  of  "Die-less  Duplicating" 

This  instructive  and  authoriutive  btxiklet  will  quid  ly  prove 
itself  indispensable  wherever  bending  is  done  or  is  needed.  It 
brings  you  a  veritable  gold  mine  of  tested,  authentic  bending 
methods  applicable  to  any  roury  type  bender.  The  proper 
bending  technique  may  fr^uently  offer  a  new-  approach  to 
an  old  problem  by  simplifying  product  design  arid  cutting 
production  costs. 

The  exact  methods  of  producing  various  types  of  bends  in  a 
wide  range  of  materials  are  illustrated,  step  by  step,  with 
over  90  diagrams  and  charts  together  with  valuable- 
tooling  suggestions. 


Vow'll  wait  o  copy  .  . 


VSWR  6l  RF  wattmeter 

0.1—1200  Worn  30—2000  MCS. 


MM  700  SERIES 

Meoturm  RF  Power  and 
Standing  Wave  Ratio 


Light,  rugged  instrument  for  use  in  design, 
installation  and  maintenance  of  modem 
'  — -sransmitter  and  antenna  equipment.  Measures 

•  RF  power  fed  to  a  load  and  the  VSWR  of 
the  load.  Direct  reading  in  watu  and  VSWR. 
No  interference  with  caansmitter  or  load. 
Please  write  for  descriptive  bulletin. 


1 


pRroueNrr  ranox-so  to  aooo  iccs. 
I««PEDAN<-F-51.5  omis 
CONNIX'TOflS— StMKtard  eonnorton  Mppl 
typo  N  to  aerape  UO-Oi/U  nttactiod  to 
or  nr.-p/U  T^•  Inotrumont 

•vailnoi*  with  Typo  C.  HN,  whS  171 

ADAFmt’S— Om  typo  UG-57B/U  Odaphar 
pltod  wtUi  oorh  Instnimont  hawloG 


^LECTROM 


M.  C.  JONES 


4 


07 


ELECTRONICS  — Februerr,  1952 


WINCHESTER  ELECTRONICS,  INCORPORATED 


CPRMS-IP  CPRMS-1* 

(Pla  CHlartt  la  (•Mkat  Caatailt  la 

Ptail  MaaalH  MmII)  CaMa  HaaataR  Mall) 


, . ,  tor  Alrbem* 

Eloetroole  Egmlpoiont ' 
dootgood  mod 
mmoufmcturod  by 
WImebmotmr  Clmetroolco,  toe, 

R^cMt  dMiffit  ft  •{•ctroiiic  •qwIpMMt  in  aircroft 
Ofid  tvidad  Mittliat  h^ra  raqulrad  profratsiv# 
lataiataritatiafi  a<  alactrank  caaipoaawH.  Tlia  abeva 
caaaactar  it  typical  af  tavaral  racaat  datlgai  wa  hova 
•uppliad  ta  laaat  tbit  aaad.  Wa  bava  glvaa  tpacial 
caatidafaHan  ta  tba  fallawlaf  faatarati 

I.  SMI  fadaaara  »  DIa  cact  alaMiaa«  allay. 

3.  tipllf  Waifbt  *  Tatal  far  pta«  aad  racaptacia 
1.5  ai. 

3.  Saipfl  Siaa  —  MaKimaai  diaiaatar  K.  Talal  iaaptb 
O.A.  1%". 

4.  iifbt  Aafla  CaWa  itHry  —  Hr  ata  ia  liaitad 
tpaca. 

5.  ^raaaara  Tifltf  latartt,  caalacti  aad  caWa  aa« 
try,  iadividaally  laalad  with  aaapraaa  “O'* 
riafi  ar  tpacial  gacbati. 

4.  CaatMfi-Piva  far  $70  A.W.C.  aad  t«a  far  fit 
A.W.G.  wira. 

7.  fimiah  -  Oliva  drab,  iridita. 


Other  MOtart  tmagf  eaU  aad  shall  dasisns  will  ba 
Bvallabia  aoaa  ~  Write  oar  Kngiiieiilng  DapartaMt 
far  eaaplrta  datallt. 


1.  MONOtlOC*  caastrvetiaa. 

7.  Maldad  Malaaiiaa  (oilparal  bllad)  latartt. 

3.  Pracitiaa  aiacbiaad  pla  aad  tackat  caafaett, 
tilvar  platad  with  paid  batb  avar. 

•Trade  Mark. 


WINCHESTER 

ELECTRONICS 


INCORPORATED 


GLENBROOK,  CONN.,  U.S.A. 


I  I 
I 

ro 


REGULATED  HIGH  VOLTAGE 
POWER 
SUPPLY 


vidci  ElMtrenically  Raf¬ 
ted,  Centinvetitly  Ad- 

t  table  Voltogat  fram  1 50 
1500  VDC  at  0-5  Milli- 
fBiperet 


This  unit  is  specially  designed  to  supply  proper  power  ior  maldnq  precise  quanti- 
live  measurements  with  photomultiplier  tubes,  klystroiu  and  similar  applications. 
Voltages  ore  held  to  close  limits  eren  with  wide  line  Toltage  and  load  Toriotions. 
No  meter  is  required.  Accurote  Toltoge  reodings  are  mode  directly  irom  a  IS  turn 
Temier  dial  which  is  calibrated  to  read  1  eolt  per  scale  dieision. 

MODEL  tIO-P  SPECIFICATIONS 


See  the  Model  tIO-P  end  ether 
Furst  Power  Supplies  at  the 
I.R.E.  CoRventien  —  Booth  353 


e  OOTPUT  VOLTAGE:  ISO  to  ISOO  VDC  at  0—3 
MUliamperes. 

e  REGUIATIOM:  Output  Toltage  Tories  less 
than  Al%  per  Tolt  chanes  oi  line  Tohoge 
and  lees  than  .1  Tolt  with  Tariatlon  ol  out¬ 
put  current  Irom  0  to  3  MUlkimperee. 
e  lUPPLZ;  Lees  than  3  MUUtoIIs  rJB.s. 

PosltiTe  output  terminal  Is  grounded.  3  negatiTe 
output  connectore  (type  AN-SlOXA-lO-lOe)  are 
connected  in  parallel  and  mounted  on  treat 
panel. 


Write  For  Descriptire  Bollolin 

FURST  ELECTRONICS 

10  S.  Jefferson  St.,  Chicago  6,  III. 


NIW  SOOKS 


Ubatiaaad) 


emphasis  on  semiconducting  com¬ 
pounds. 

The  list  of  titles  and  authors 
follows : 

Semi-conductors,  N.  P.  Mott 
On  the  Snersy  States  of  Impurities  in  Sili> 
con.  Q.  W.  Castellan  and  F.  Setts 
New  Phenomena  of  EHectronic  Conduction 
in  Semi-conductors,  W.  Shockley 
Semi-conductor  Surface  Phenomena,  W.  H. 
Brattaln 

Nucleon-bombarded  Semi-conductors,  K. 
Lark-Horovitz 

Appendix  I ;  E^ect  of  Bombardment 
upon  a  Classical  Semi-conductor  in 
Thermal  fkiuilibrium.  V.  A.  Johnson 
and  K.  Ijark-Horovltz 
Appendix  II :  Fermi  IJevels  in  Bom¬ 
barded  Semi-conductors,  H.  M.  James 
and  G.  W.  Lehman 

Crystal  Triode  Action  in  Lead  Sulphide, 

K.  C.  Banbury,  H.  A.  Qebble  and  C.  A. 
Hogarth 

Recent  Experiments  on  Lead  Sulphide 
ConUcts,  H.  K.  Henlsch  and  J.  W. 
Granville 

IClectrical  Characteristics  and  Anomalies 
of  Germanium,  P.  R.  Aigraln,  C.  R. 
Dugas  and  H.  W.  Etsel 
Electron  Traps  and  Electron  Conduction 
in  Irradiated  Alkali  Halide  Crystals, 
R.  W.  Pohl 

Motion  of  Electrons  and  Holes  in  Silver 
Chloride.  L.  P.  Smith 
Semi-conduction  and  Photo-conduction  In 
Barium  Oxide  Crystals  R.  Sproull 
and  W.  W.  Tyler 

Infra-red  Optical  Properties  of  Silicon  and 
Germanium,  H.  T.  Fan  and  M.  Becker 
Work  Function  of  Germanium,  B.  W.  J. 

Mitcheil  and  J.  W.  Mitchell 
Oxldic  Seml-conductor»,  E.  J.  W.  Verwey 
Some  Properties  of  Mixed  Lanthanum  and 
Strontium  Manganite^  J.  Volger 
EHectrlcal  and  Optical  Properties  of  Zinc 
Oxide.  P.  H.  Miller.  Jr. 

On  the  Properties  of  Seml-conductlng 
Oxides.  T.  J.  Gray 

Electronic  Properties  of  Grey  Tin,  O. 

Busch,  J.  Wteland  and  H.  ^ller 
Electrical  and  Optical  Properties  of  Cer¬ 
tain  Sulphides,  Selenides  and  Tellurldes, 
R.  A.  Smith 

Measurements  of  the  Temperature-de¬ 
pendence  of  Conductivity  and  Hall  Co¬ 
efficient  In  Lead  Sulphide  and  Lead 
Telluride,  R.  P.  Chasmar  and  E.  H. 
Putley 

Some  EIxperimental  Studies  of  the  Re¬ 
sistance  and  Electromotive  Force  of 
Selenium  Blocking  Layer  Cells,  A.  BL 
Sandstrom 

On  the  Thermo-electric  Properties  of 
•  Selenium,  H.  K.  Henlsch  and  M. 
Francois 

Crystallisation  of  Semi-metals  and  the 
Formation  of  Lattice  Effects.  H.  Krebs 
Engineering  and  Chemical  Aspectn  of 
Semi-conductors,  T.  R  Scott  and  S.  B. 
Mayer 

1  Electrical  Conductivity  of  Very  Thin  Me- 
I  tallic  Films  £^vaporated  in  High  Vac- 
I  uum.  X.  Mostovetch  and  B.  Vodar 

A  word  of  appreciation  is  due 
Dr.  H.  K.  Henisch  of  Reading  Uni¬ 
versity,  who  served  as  Secretary  of 
j  the  Conference,  for  an  especially 
competent  job  in  the  onerous  task 
;  of  editing  the  proceedings. 

— George  D.  O’Neill, 
Head  Solid  State  Section,  Phytic*  Lab- 
I  oratorict,  Sylvania  Electric  Product* 
;  Ine. 


THUMBNAIL  REVIEWS 

QUALITY-CONTROL  HANDBOOK.  Edit¬ 
ed  by  J.  M.  Juran.  HcOraw-HUI  Book 
Co.,  New  York,  1951,  900  pages,  $10.00. 
Compilation,  by  many  authors,  of  known 
principles  and  practices  for  achieving  bet¬ 
ter  quality  at  lower  cost  Intended  pri¬ 
marily  for  reference  by  engtneen,  super- 
vlsort  and  executives.  Baaed  on  material 
originally  used  for  training  courses  In  In¬ 
dustry.  One  entire  chapter  covers  quality 
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rralKlt  Ham*  and  TV  J  A  9  K 
S«>  Against  Lightning  ^ 
Hatardt 

U.S.  Patairt  Na.  D  4**4 
a  InttaUt  aaywfcara 
a  Na  wira  ttriaaiaf,  cvftwia  ar 

(Cnmahtt  wM  mtaa  and  giaand  win.) 
OVtR  1,000,000  IN  UM  TODAYI 
Saa  Yaat  Jahhar  ar  Wrha  (ar 
FermNa.  M 


Wanted  . . . 

CHIEF  MECHANICAL 
ENGINEER 

Smloff  $9,000  to  $10,000  stort 

Tliit  li  o  M^oooot 
wttli  MtobllsMd  oloctronk  & 
wkfwovt  ootiiovoofi* 


toe#  wiMi  prtcifiM  iwidiioiiiMwt 
Moriiif,  cMtifiti,  CONN  99^4  linkoott  HMt 
00^  moiMmKtiirtd. 

(2)  Knowitdft  •#  prodoctkfi  toolii»«  for  tliort 
riM  oM  tkif  prMoctiofi  motbods. 

())  fiiNior  vitb  milifory  tMcificofions  cov- 
tnof  wcbowicol  oo^ts  om  iMlnmiciin. 
r^Cnotm  i^hty  for  orodoef  dosifii  ond 

(S)  IvolMtt  tHittbif  prodoctioii  dtsifns  for 
iworootnot  and  ocowoiiiy. 

(4)  Diroct  ond  snoorvlst  o  group  of  dostfoert 
ond  dotoilon. 

(7)  Most  bo  wilHof  to  assist  and  oxteyto 
dosifs  00  droftiog  board. 

(I)  Most  bo  U.  $.  atlno. 

LOCATION— 09OOKLYN,  N.  Y. 
SUBWAY  TOANSPOOTATION 

Llborol  boiioftts  ioclodifif 
Hospitoliiatioa,  Lift  losorooco 
SM  Loovo.  Paid  vocatioo 

Sootf  coipokto  roMNNO. 

P-«7M.  Sloctroalco 
SSt  W.  42  8t.a  Now  York  14.  N.  T. 


.  a  a  PANELS  UP  TO  WIDE 

IN  YOUR  OWN  SHOP  WITH  THE 

.  FNGRAVOGRAPH 


Portable  Model  l-S 


Send  for  Booklets 
I'S  29  —portable  model 
H-29— heavy  dwty  model 


NEW  HERMES,  Inc.  •  13-19  University  Place,  New  York  3.  N.Y.r 

CANADA;  359  S».  Jomas  St.,  Monlrtol 


n«M2  h^rntea 


OThe  only  portable  machine  which 
reproduces  15  sizes  from  one 
master  alphabet. 

OThe  only  one  with  od/usfoble 


copy  holding  slides  for  multiline 
engraving  in  one  set-up. 

t  Self-centering  holding  vise  for 
nomeplotes  and  dials. 


NEW  HERMES,  Inc.  •  13-19  University  Place,  New  York  3,  N.Y. 

WarM't  Leieaal  Manufoctwrar  oT  FatSoMa  iaeravine  Medilwai 


MICROMETER  HEAD 

^ot  the  Hlecttonlei  DnJtuiixtf 


iMsc,  usiiu.  usT  It  iiu  (uiHinsM.  riK  s  TMKMt  niT  Ti  nm« 
TMUt  jMiaiN.  (K  runtn  totw  m  n  wciuind  tisM  wmu  tar 
EMwaBtreurTininn  TNBfiUMiiMTiiiwiruniBuiNKuin 
M  m  m  muTM  m  n  eiutiina  iuk.  situsaiu  w  uskst. 


NEW  BOOKS 


(CMtimMB) 


^  FOR  LONG  LIFE  IN 
f  LOW  AMPERAGE  CIRCUITS  ^ 
THE  SERIES  4000  S.P.S.T. 
MOMENTARY  CONTACT  PUSH¬ 
BUTTON  SWITCH  IS  IDEAL. 
AVAILABLE  EITHER  NORMALLY 
OPEN  OR  NORMALLY  CLOSED. 

CONSERVATIVELY  RATED  AT  / 
.  Vi  AMP.,  115V.  A.C., 

N  NON-INDUCTIVE.  ^ 


control  of  electron  tubes,  and  another  cov¬ 
ers  Incoming  Inspection  of  vendor  ma¬ 
terial. 


TELiJVISION  HXJUIPMESNT  THEORY 
AND  OPEliATTON.  Broadcast  Elquipment 
Section,  EngineerlnK  I'roducts  Oept„ 
Radio  Corporation  of  America,  Camden. 
N.  J.,  SUth  E>llUon,  1951,  444  pages,  98.00. 
Manual  for  television  technical  training, 
with  four  major  sections  covering  Trans¬ 
mitters.  Antennas,  Video  and  Audio.  Biacb 
starts  with  general  principles  of  design 
and  ois-ration  presented  much  as  in  hand- 
Ixmks  or  tei  tbooks,  followed  by  descrip¬ 
tions  of  available  RCA  equipment  and 
sections  dealing  with  reconunended  speclflo 
operating  procedurea 


X  THE  SERIES  2000  SNAP  \ 

^  ACTION  SWITCH  IS  FOR  > 
HIGHER  AMPERAGE  CIRCUITS. 

OR  FOR  TEST  APPARATUS 
WHERE  AN  AUDIBLE  “CLICK"  IS 
DESIRED  AT  THE  EXACT  MO¬ 
MENT  OF  OPERATION.  RATED 
AT  10  AMPS.,  11SV.  A.C., 
NON-INDUCTIVE.  THE  CON¬ 
TACT  ARRANGEMENTS  J 
ARE  THE  SAME  AS  X 
THE  SERIES  4000.  X  { 


PROBLEMS  FOR  THE  NUMERICAL 
A.VALYSIS  OE'  THE  FUTURE!  Na¬ 
tional  Bureau  of  Standards  Applied  Math¬ 
ematics  Series  15,  21  pages,  20  cents  from 
Gtovt.  Printing  Office,  Wash.  25,  D.  C.  Four 
of  papers  presented  at  symposia  dedi¬ 
cating  NBS  Institute  for  Numerical 
Analysis  on  Univ.  of  Calif,  campus :  Some 
Unsolved  Problems  In  Numerical  Analy¬ 
sis;  Numerical  Calculations  in  Nonlinear 
Mechanics;  Wave  Propagation  in  Hydro¬ 
dynamics  and  ESectrodynamics ;  Linear 
Programming. 


ACOUSTICAL  TERMINOLOGY.  Ameri¬ 
can  Standards  Association,  70  El  45th  St., 
New  York.  1951,  50  pages,  91-50.  American 
Standard  Z24. 1-1951,  sponsored  by  Acous¬ 
tical  Society  of  America  in  cooperation 
with  IREl  Revision  of  1942  edition. 


GET  DETAILS- 
Write  for  rite  Gray- 
hill  Catalog  now. 


MATHEMATICS  FOR  ENGINSaSRS.  By 
Raymond  Dull  and  Richard  Dull.  McGraw- 
Hill  Book  Co..  New  York,  1951,  Third 
Eldition,  822  pages,  97.50.  Quick  referenc* 
book  for  engineers,  giving  In  a  single 
volume  a  concise  yet  complete  review 
from  algebra  through  differential  and  in¬ 
tegral  calculus. 


4522  Wait  Madiioa  Stroot 


DE3SION.  CONSTRUCTION  A  OPERAT¬ 
ING  PRINCIPLE3S  OF  EJLEXmiOMAO- 
NETS  FOR  ATTRACTING  COPPER. 
ALUMINUM  AND  OTHER  NON-FEai- 
ROUS  METALS.  By  Leonard  R.  Crow. 
The  Sclentiflc  Book  Publishing  Co.,  Vin¬ 
cennes,  Indiana,  1951,  98  pages,  91.99. 
Based  on  repulsion  effect  of  conductive 
washer  serving  as  short-circuited  second¬ 
ary  of  an  a-c  electromagnet,  on  use  of 
shading  coils  and  on  use  of  short-circuited 
copper  secondary  on  center  core  leg  of 
three-legged  a-c  eletcromagnet  Many 
dramatic  arrangements  for  educational 
demonstrations  are  described  and  pictured. 


TERMINAL  BOARD  ASSEMBLIES 
by'lNDUSTRIAL'^-;^ 


Reduce  Costs — Increase  Pro¬ 
duction,  by  specifying  IN¬ 
DUSTRIAL  Terminal  Board 
Assemblies.  Our  large  facil¬ 
ities  assure  you  of  prompt 
deliveries  to  meet  military 
production  schedules. 


ANNUAL  REPORT  OF  THE  NATIONAL 
BUREUtU  OF  STANDARDS  FOR  1950. 
Government  Printing  Office.  Washington, 
IIS  |>ages,  $.50.  Summaries  of  ncientlflo 
Investigations  at  NBS  during  1950  and 
accounts  of  current  activities.  Includes 
details  of  the  SE2AC  automatically  se* 
quenced  electronic  computer.  NBS  elec* 
tronic  currency  counter  and  the  omega* 
tron  which  discriminates  between  atomic 
particles  of  different  masses. 


Consult  INDUSTRIAL  for  aU  your  requirements.  Our  represen- 

ntative  in  your  area  wiU  be  glad  to  assist  you;  write  oi 
phone  for  information  and  samples. 

Phone:  ORegon  7-1881 


TV  AND  ELE3CTRONICS  AS  A  CAREER. 
By  I.  Kamen  and  R.  H.  Dorf.  John  F, 
Rider  Publisher.  Inc.,  New  York,  1951, 
326  pages.  |4.95.  A  comprehensive  book* 
size  answer  to  the  perennial  question  fired 
at  those  In  the  electronic  industry.  ‘*How 
can  I  get  into  television  or  electronical^ 
After  an  opening  chapter  on  selecting  a 
career,  seven  chapters  cover  the  eight 
major  types  of  careers :  Television  Broad* 
casting;  A-M  F>M  Broadcasting  and 
Communications;  Radio  and  Television 
Manufacturing;  E«Iectronic  Engineering; 
Television  Servicing ;  Distribution  ;  EHec* 
tronica  in  the  Armed  Forcea. 
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ZOPHAR  MILLS,  me 
112-130  26th  Street, 
Brooklyn  32,  N.  Y. 


plants 


OPHAR 


Addendum 


WAXES 


Dear  Sms: 

On  page  270  of  the  November  1961 
issue  of  Electronics,  the  third 
footnote  for  Mr.  Baruch’s  article 
entitled,  “Close  Differential  Thyra- 
tron  Relay”,  needs  the  following  in¬ 
formation  added  to  it :  AIEE 
Transactions,  69,  p  270,  1960.  This 
addendum  may  prove  helpful  to 
others  who  were  interested  in  the 
article. 

Glen  M.  Dodd 

Code  Navy  Blectronics  Laboratory 
San  Diego,  California 


COMPOUNDS 


Zophor  Waxes,  resins  ond  compounds  to  impregnote, 
dip,  seal,  embed,  or  pot  electronic  and  electrical  equip¬ 
ment  or  components  of  all  types;  radio,  television,  etc. 

Cold  flows  from  100  F.  to  285°F. 

Special  waxes  non-cracking  at  — 76°F. 

Compounds  meeting  Government  specifications  plain 
or  fungus  resistant. 

Let  us  help  you  with  your  engineering  problems. 


Wider  Range 
Bear  Sms: 

After  looking  over  my  article  “Uni¬ 
versal  Equalizer  Chart”  in  the 
November  1961  issue  of  Electron¬ 
ics  (page  132),  I  was  very  pleased 
at  how  well  the  charts  were  repro¬ 
duced.  However,  I  felt  it  was  un¬ 
fortunate  that  the  word  “audio” 
crept  into  the  abstract  as  well  as 
the  front  contents  page.  This  de¬ 
tracts  from  the  generality  of  the 
chart. 

As  a  matter  of  fact,  in  the  Bell 
System  the  bridged-T  equalizer  is 
the  most  abundant  type  of  phase 
and  delay  equalizer  for  video  facil¬ 
ities. 

D.  A.  Alsbesg 

Bell  Telephone  Laboratories 
Mnrray  Hill,  New  Jersey 


|^'f311.CTRIC  POWER 

Frr  AM,,  fM,,  and  Television  Stations 


Book  Reviews 
Dear  Sms: 

I  HAVE  read  your  review  of  the 
“Radio  Amateur’s  Handbook”  and 
the  “Radio  Handbook”  which  ap¬ 
pears  in  the  December  1961  issue 
of  Electronics  on  page  322.  I 
wish  to  congratulate  you  on  your 
objective  comments  and  criticisms 
of  the  publications. 

Particularly,  it  is  most  note¬ 
worthy  that  you  have  compared  the 
two  books  in  various  fields  and  that 
you  have  done  this  on  an  “indi¬ 
vidual  merit”  basis.  This  is  a  far 
cry  from  the  usual,  generally 
laudatory  "Well,  boys,  here  is 
another  edition  of  X  Handbook” 
reviews  which  have  appeared  in  the 
technical  press  for  many  years. 

Certainly  the  thoughtful  and  ob- 


S<iy  oa  the  air  durioc  power  failarcs.  When  Morme, 
dooot,  or  br«akdowos  intcrnipc  electric  service  M 
yoor  stetioo  and  force  yOQ  off  the  air.  yoe  lose  listeaertp 
you  lose  income.  Protect  yourself  aeainst  loss  •  •  • 
make  sure  of  your  ability  to  Rive  vitsTserytee  to  yoef. 
community  during  disaster  periods  installing  g 
depen^bfe  Onan  Emergency  Electric  Plant. 

An  Onan  plsnt  will  tske  over  the  iob  of  supplying 
electricity  for  studios  and  transmission  automauCTly 
whM  fwwer  is  interrupted.  Plant  scops  itself  whm 
power  is  restored.  Upkeep  costs  are  negligible. 


PORTAIU  A.C.  EUCTKK  ElANTS 
rOR  FICID  AND  MOIILC  RADIO 
Supply  power  for  transmission  at  scene 
of  events.  Can  be  carried  by  hand  or  in 
trunk  of  car.  Take  up  only  a  few  square 
inches  of  space  in  mobile  unit.  Weigh  at 
little  as  ffO  pounds.  Lightweight  models: 
350  to  5,000  watts.  Other  models  to 
55,000  wans. 
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Ml 


■ACKTALK  (cwrtiniiH) 

jective  review  discussed  here  is  one 
of  the  finer  examples  of  the  review¬ 
ers’  art.  Perhaps  it  will  even  stir  a 
policy  review  in  at  least  one  pub¬ 
lisher’s  household. 

I  must  note  that  I  have  been  find¬ 
ing  the  book  review  section  of 
Electronics  stimulating.  For  ex¬ 
ample,  the  recent  and  controversial 
discussion  of  the  new  edition  of 
August  Hund’s  “High  Frequency 
Measurements”  (a  McGraw-Hill 
book,  too)  was  most  interesting. 

J.  N.  Boland 
Kaufl^^on  Manufactmrini;  Co. 
Wnllham,  UastiochuBetIa 

\ 

i 

Electronirs  Quiz 

Last  month’s  problem  involved  a 
feedback  amplifier  of  the  type  illus¬ 
trated  in  Fig.  lA  The  amplifier 
has  an  open  loop  gain  of  A  at  an 
I  angle  of  thirty  degrees  leading  and 
^  feedback  as  showm.  The  problem 


SELENIUM  RECTIFIERS  •  METER  SHUNTS 


th«  Model  1028  — a 


Continuously  varioble  from  0  to  28  volts 
D.C. 


10  amperes  continuous  duty 
Finest  quality  components  throughout 

Custom  built  seleniums  hand-picked  for 
resistance  and  voltage  characteristics 


Send  for  literature  on  the  Model  1028 
and  other  models  to  your  specifications 


Phone  DIgby  9-3832 


GRC  CUTS  COST  AND  TIME 


FIG.  I — Illuitration  oi  stotemanl  and 
solution  oi  last  month's  brain  tsasor 


was  to  determine  the  maximum 
value  of  Ie.|/|e„|. 

The  solution  for  the  problem,  as 
furnished  by  John  J.  Antul  of  the 
Transducer  Corp.,  is  illustrated  in 
Fig.  IB.  Since  e,  has  no  Y  com¬ 
ponent,  e„  must  have  a  Y  compo¬ 
nent  of  —1  the  Y  component  of  e,. 
With  e.  constant,  maximum 
|e.!/|e„|  occurs  when  e,.  is  mini¬ 
mum,  and  then  e„  has  no  X  com¬ 
ponent.  Therefore 
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Incidentally,  it  is  interesting  to 
note  that  A  is  equal  to  the  magni¬ 
tude  of  e,  divided  by  one  third  the 
X  component  of  e„  or  A  =  3.464, 
and  e,  leads  e,.  by  90  deg  plus  30 
deg,  or  120  deg. 


CONTINUOUS  INSERTS 
Maall  member*  acru* 
ralcly  *pmc«4  an  Upa, 
card,  wira,  ehatm*  ala. 


100  Willow  Ave..  New  York  54  •  Phone;  MO  5-7400 


Maximum  Siae : 

.02S  at. — laii|. 
NO  MINIMUM! 


LOW  MOLD  COSTS 


WRire  TOOAY  FOK 

SAMntS  oiM  MICfS 


INDIVIDUAL  PARTS 

Na  limit  aa  tmallar**. 
Intricacy  mad  pracUian 
— niir  unique  feature. 


Compicttly 
^  outQmotic  ports 
delivered  trimmed, 
reody  ter  use,  in  one 
operotion,  wiHi  GRC's 
speedy  spccioliied  pro> 
diKtien  fMilities. 
NYLON  A  SPECIALTY. 


INDIVIDUAL  INSERTS 
Aulaaaatic  in>art  feed 
permit*  wide  variety 
af  pradnet  pa«»ibilitict. 


MISSILB  OUEDANCB.  •teeUuQlc  r«arftfeh.  6tflop- 
mnu.  and  aantifncturtnf. 

INFaXEBD  RECEIViaiS 
MAOIfFnC  AMPUriCIUI 


High  Fraqurarr  Haatinf— Induitnnl  Etectrooloa 
Atidtad  PhjrsicB  and  MathraaUea 

S49  W.  Waahingtan  Blfd.  Chicago  •.  D 

9rate  S-MSl 


WashingtoB  i.  D.  C 


NAtlonal  S4f7 


CON9Ui;rATiaN  -  drbign  •  construction 

MFQ.  TOX  THXRMOCAP  lUOAT 
^MlaUalag  in  loIntlOB  of  grohlcina  of  alactrooic 
and  alartro-phjiloal  lostramoBtatloa  tvr  tba  ra* 
aaarch  or  analytical  laboratory.  Industrial  plant 
problnas  also 

Andovar.  New  York  Cable  Address:  NIATRONLAB 


Consulting-  RMrareb—X>a«atopMnt 


Oftca— 4«idl  Itfxlngton  Ava.,  Htdlywoocl  Oallf. 
AU  lfa.1  to  Has  874.  flharmao  Oaks.  Calif. 
OUd-stooe  8880 


Qraat  Nock.  N.  T. 


<1  Aauraiea  Dri?# 


rATISNT  AOBNT  SPIXnAUZlNO 
IN  ELBCTRONICB 

IUgi«'arad  to  Praedca  Bafora  tba  U.  8.  A 
Foreign  Patent  OOcas 

O8&c^f'(-0g  Lningtoo  Ava..  Htdlywood  S8.  CaUf. 
AU  kfail  to  Box  874,  Sherman  Oaks.  Calif. 
OliOdstooa  M80 


Professional  Services 

Consulting — Potanta — Design — Development — Measurement 


Radio,  Audio,  Industrial  Electronic  Appliances 


CROSBY  UBORATORIES,  INC. 

Murray  (7.  Crosby  &  Staff 

Radio  •  Electronic  Baginearlng 
Rsaearrh  A  DevelopBMOt 
FM,  Communicailons.  T\* 

Test  Equipment 

Oihiv-'.  I,ahorator>-  A  Model  Sh<ip  at: 
tM  Hemeks  Rd..  Mlneola.  N.  Y. 

Garden  Cltf  7-8818 


DUBROW  DEVELOPMENT  CO. 

a 

Dfj/jfw  —  Development  —  Mfr, 
Ouallty  Etectranlc  Equipment 
S47  High  8t.  Burlington,  X.  9. 

Burlington  S>0448 


EDGERTON,  GERMESHAUSEN 
&  GRIER,  INC. 

Consulting  Engineers 

Research.  Development  and  Manufacture 
«f  Bcetronlo  and  gtrobeaoople  Kqulpnent 
Rprcialists  In  High-8paed  Photograpby 
180  BmokJine  Avenue.  Boston  15.  Maas 


ERCO  RADIO 
LABORATORIES,  INC. 

Radrc  Communications  Eauibment 

£ngin«enng  •  DaMn  •  Davelopment  •  1*rcMluetloa 
rimwara  In  Fluency  Shift  IVlegrapb 

Garden  City  •  Long  Island  •  New  York 


HERMAN  LEWIS  GORDON 

RtgisSered  PaSent  Attorney 

Patent  Investigations  and  Opinions 


HANSON-GORRILL-BRIAN  INC. 

Products  &  Mfg,  Development 
n<E<.^(CAL  •  EL£CTRONIC 
RYDRAUUC  •  MECHANICAL 
One  Con’.jieatsl  Hill  <Uen  Cove.  N.  T. 

Olen  Cove  4-1988 


WHEN 

TIME 

IS 

SHORT  .... 

put  th*  loliitloii  o<  TOUT  ptobtana  up 
to  a  apadoIlMd  Coo^tant  whoa*  pn>- 
taaeonol  card  oppaon  ea  thla  poga. 
Hla  brood  azparianoa  moy  aora  you 
mootha  oi  co^y  axparimaotatlaB. 

ELECTRONICS 

330  Wm»  42ad  $»..  Naw  Yarfc  II,  N.  Y. 


HOGAN  LABORATORIES,  INC. 

4ohn  V.  L.  Hogan.  Free. 

Applitd  Research,  Development,  Engiueerimg 
Ret.  1929.  Ezoepcionally  eompetent  etaff. 
Electitinlcs.  Optloe.  Mechanisme.  FacsimUe 
Communication.  Electro-semiUlve  recording 
media.  Instrumentation. 

155  Perry  Street.  New  York  14  CHNsea  1-7855 


MEASUREMENTS  CORPORATION 

Research  &  Manufaesuring  Engineers 

Harry  W.  Houok  Jerry  B.  Ulnter 

John  M.  van  Benr« 

Specialists  in  the  Design  and 
Development  of  Electronlo  Test  Instruments 


ALBERT  PREISMAN 

Consult/ng  Engineer 
Teievtslon,  Pulsa  T^cbntanea.  Tideo 
AmpUflera.  Phasing  Networks. 

Industrial  AppHsnses 
Adulated  with 

MANAQaaSfT-TRAINTNO  AfWOClAnS 
33M-14th  9t..  N.W.  Washington  19.  D.  C. 


RESDEL  ENGINEERING 


8309  Riverside  Or.,  Los  Angeles  89,  CaUf. 
NOrmandy  6809 


SKINNER,  HARLAN  AND  IRELAND,  INC 

Consulting  Engineers 

SpadiUiliif  lit  Mwnrtl.  llu.ri.lii  ud 
TMr  AmUctlMl 

Oflr.  ud  lidbontoiT  ladlu.polli  T.  Indludj 


THE  TECHNICAL 
MATERIEL  CORPORATION 

Communications  Consultants 

Systraia  S^ineering 
General  UMccs  and  Lnboentory 

181  Spencer  Place.  Mamaroneek.  N.  T. 


Eugene  Mittelmann,  E.E.,  Ph.D. ' 

Consulting  Engineer  &  Physicist 


NIAGARA  ELECTRON  LABORATORIES 


TELECHROME,  INC. 

Electronic  Design  Specialists  ^ 

COI/W  TGUEVUION  GQUIPIIENT 
KIjtIb,  toot  Scuun.  Color  SywthoUwr..  Krjrna 
Moolton.  OocUloooouo  ud  Bolotod  Atoontiuf 
J.  k.  Pookln-ClunMa,  Pro.  4  Cl.  Voor.  . 
M  Morrick  Bd.  AmltrrUl.  L.  L.  N.  T." 


FREDERICK  P.  WARRICK 

Engineering  Consultant 
Dsvelomnent  A  Manufacture  of  High  Speed 
Mortng  PUm  Cameras  for  Oodllognphy  A 
Strobosoopie  Photography 
M  Qraeflsld  Rood  Biraiiogham.  Mlehl 


R.  W.  HODGSON 

RRBEABCH  A  DF^VELOPMENT  ENGINEER  SPB- 
CIAUBINO  IN  ELBCTRO.NIC8.  .NI’CLBCMVICB. 
LNSTRUMENTATION.  SmVtMECHANISMS  A 


PHYSICAL  RESEARCH  ASSOCIATES 

Mmmfoetnrw  of  Pftpe4esl  BesssrsA  Bostpoiesl 
.VesigssissI  Ceasstlsnts  A  /ndiwlrfsl  Bsyinesrs 
dplkor  M.  Fipilsale.  Mrseter 
Hlgh-galn  Ihlsvlslon  Bscstvlng  Arrays.  Regulstsd 
Power  RapaUes.  Low  light  Level  Oetewon  A 
Recording  8j  stems  for  Raman  ftpectmecopy.  Nar¬ 
row  Band-width  AmpUflers.  Dynamic  Oondensor 


WHEELER  LABORATORIES,  INC. 


Radio  and  Electronies 


Microwave  romponents— TH6  Eaulpment 
Harold  A.  Wheeler  and  lAgineeriag  Staff 


R.  W.  HODGSON 


PICKARD  AND  BURNS,  INC. 

Contnlting  Electronic  Engineers 
Analysts  and  Evaluation 
of  Radio  SystsM 
Research.  Development  and  Design 
of  Special  Electronls  SquIpbmM 

840  Highland  Avn.  Nradbam  94.  Mass. 


YARDNEY  LABORATORIES,  INC. 

Research  -  Design  •  Development 
nMUo-Chmlool  Ouoroun  el  tUrrtr 


ELECTRONICS  — Febriwry,  1952 


343 


•  CONTACTS  • 


•  SODtIING 
BRAZING  i  WdOING 


H  A  T  ?  f  H 
RFCOWn  F  H  Pi  A  Y<1  A(  I 


AALKIE  RECORDALL 


TRAN: 


.IlSlIR  ( 


His  CONIACTS  Section 

•upplem*ntt  othpr  adTcrtUlQff  la  thla 
iMO«  with  th«M  additional  aaaoanca* 
moata  of  products  essential  to  sfflelsnt 
aad  scoDomicaJ  production  and  mala- 
tsaaacs.  Make  a  habit  of  ckscklac 
tkls  par*,  each  Issue. 


EISLER  Monutocturcs  Complete  Equipment  for: 


MeGrsw.Hill  Seek  Ce..  S30  W.  4Md  m..  N.V.&  It 
Send  me  Badio  Enoinsbiimo  LaauiT  fer  !•  dsn* 
exemlnallon  on  apororel  In  II  dsn  t  «tll  sm 
$6  50,  plu^  few  cents  for  dellrerT,  end  16.00  monthly 
until  IS6.50  Is  psld,  or  return  bo(da  pontpsld.  (We 
oey  dellrery  If  ftrst  pejrmeni  ereempsatee  ttis 
coupon;  seme  reism  prlTlIcgc.) 

(prim) 

Ntmt  . 


THE  nVE  STIR  CO. 

110  MIXVILLE  ROAD 
WEST  CHESHIRE,  CONN. 


MILES  REPRODUCER  CO  .  INC 

H2  •BOADWAYBT^Wil  YOB"  3  N 


MAKE  MORE  PROFIT  BY  RE¬ 
PROCESSING  BURNED  OUT 
AND  OUT  OF  WARRANTY 
TELEVISION  PICTURE  TUBES 
IN  YOUR  OWN  SHOP. 


Specially  designed  low  cost  equipment  for 
small  business,  for  reprocessing  tubes 
in  quantities  of  10  to  25  tubes  per  day. 
Complete  engineering  data  included.  Free 
instruction  course  with  each  unit.  Terms 
can  be  arranged.  Write  for  detailed  in¬ 
formation  to 

Box  Bt>-2SP0.  Electronics 
380  W.  42  St..  New  York  36.  N.  T. 


COIL  PROBLEMS? 

Um  AIUmI  Cenirel'i  cemplat*  Migi- 
Mwing,  dMign  and  production  facili> 

Hm  for  oUctricol  coils  of  oil  typos. 

ALLIED 

CONTROL  COMPANY,  INC 

a  lAST  INO  AVINUI  /ON 
NIWTO«K21,N.r.  irnv  J 
TstsplMMi  tUo^grtO  •.74M 


ELECTRICAL 

COILS 

TO  MffT  rOUN  fXACr  tttQVmmtMTS 
am4  0lf  O.  O.  A  MIUTAItY  SMCIffCATIOHS 

Aay  type  sssitmstlss.  mstsrlals,  kadi,  taps, 
wins,  sr  Oalsli.  Fsr  Ipsltlsa.  ssisswd.  rsltf.  vples. 
skska  trassfsfsisr.  elsek.  mstsr.  surltm.  tsts* 
vMss.  tr  esmmssitatlisi. 
tssd  ypsr  sptstdsstlsss  fsr  ssststlssa 


FOR  MAINTENANCE  OF  MOBILE 
COMMUNICATIONS  SYSTEMS 
MICROMETER  ~7 

'  . .  LATION  METER 

LAMPKIN  LABORATORIES,  INC. 

■rodantun,  flarido 


SUB-CONTRACTING 

MILITARY  ood  COMMERCIAL 

rsceivsrs — tsst  squipmsst 
trossmittsfs— controls 
$iib-oi$ssiblies 

TELETRONICS  LABORATORY,  INC. 

Wastbury,  L.  I.,  N.  Y.  Wattbory  7-1 02t 


- EL-TRONICS,  INC. - 

Research— Developineflt—Msnifactiire 

A  usit  to  lorqt  preductkii  quostitks. 

Spscklists  in  Nuckor  Instrpiatntt.  Tsst  Eqsip- 
mast  and  Instrumsntofisn 

Ssfid  for  f  rst  Rssoiiis  of  our  focHitht 
2PS7  H.  Howard  St.  Pklla  33.  Ps. 

GArdeld  5-2030 


Shorted  Turn  Indicator 

for  unmouiitMl  ooUa 

^  MOOa  10IC  lUUmN  42 
^  Jur  HUNTINGTON  lEACH,  CALIF. 

JCARTRON 


NOW 

a  really  high-powered 


SEARCHLIGHT  SECTION 


DNDISPLAYED:  SI.S0  p«r  Una.  minimum 
I  BnM.  Count  S  crroraqo  words  os  ono 
lino.  POSITION  or  SELLING  OPPORTU¬ 
NITY  WANTED  ora  Vii  Ihoso  rotas,  poy- 
obla  In  odTOnca. 


Spedal  opportunities  for  YOU  in 


BOX  NUMBERS  ears  oi  this  publication 
count  os  ons  oddlttonol  Una. 


that  sunshiny,  smog-free  dty  on  the 


DISPLAYED:  tl4.00  par  column  Inch  par 
Insartlon.  Contract  rotas  ora  quotod  on 
raqnast.  Tha  odaortlalnq  Inch  is 
doopbr  2V4‘‘  wldo.  Thars  ora  10  Inchaa 
to  ona  column.  30  Inchaa  to  tha  paqs. 


coast  of vMLirvi\niF 

Convair  (Consolidated  VuHee  Aircraft  Corporation)  is 
now  accepting  applications  for  these  following  positions 
in  its  modem,  progressive  Engineering  Department. 


NEW  ADVERTISEMENTS  rscatvad  by 
Fab.  1  at  tha  Nsw  York  otUca.  330  W 
42ad  8l  N.  Y.  30.  will  oppsor  In  Ois 
March  lasns.  sublsct  to  limitation  oi 
spooo  availabla. 


7  Microwave  Engineers 

Servomechanism  Engineers 
Electronics  System  Engineers 
Electronic  Circuit  Designers 

Unusual  opportunities  for  those  experi¬ 
enced  in  the  design  and  analysis  of 
Radar  and  Missile  Guidance  Systems. 


SALES  ENGINEER 


ExMltont  opportunity  for  man  who  un- 
dorotonds  coQ  windin9  machinot  and 
con  soU  a  lino  unsurpotsod  In  quolitfa 
Must  hors  thorough  oxporionco  all 
phases  coll  winding  oquipmont  and  end 
products.  Our  orgonisotion  knows  of 
this  odTsrtlsomont.  Rspllos  In  strict  con- 
fidonco. 

Write  Box  P.S#S0.  Electronics 
lie  W.  42od  Street,  New  York  U.  N.  T. 


WMKINO  FACTSi  You  got  two  holidayt  o  wooli  ot 
Cofivoir  »  overtimo  occowplbhod  ki  5-day  ws^.  Aftroctivo 
solory  rongos.  An  **«nginsort'*  engWiooHng  deportmont . .  •  wHh 
stimulating,  compotunt  ossockstus  .  •  •  ond  intorusting,  choHong- 
ing,  swntkil,  long*rongu  projects  of  o  wide  voriety  including 
«  commerciol  oircroft,  milHory  oircroft,  missiles,  engineering 
reseorch  ond  electronic  development.  ExceNent  potent  royohy 
orrongemenis.  Top-notch  retirement  plan  —  better  thon-overoge 
Kfe  ond  health  insurance.  Complete  progress  -  solory  review 
for  each  person  twice  yeorly.  Opportunity  for  continuing 
engineering  education. 

UVINO  EACTSt  Son  Diego,  with  its  wonderful  residen- 
tioi  oreos,  offers  you  and  your  fomily  incomporoble  living. 
Ideal  climate  —  cool,  deon,  dry.  Mountains,  desert,  Mexico, 
Holtyweod,  los  Angelet,  Pociftc  Oceon,  beochet  ond  boy  — 
only  hours  or  minutes  owoy.  It  offers  you  o  new  woy  of  LiH..a 
pteosont,  refreshing,  hoppy. 


MBPLiBB  (Bo€  So.):  Addreio  to  oftfo  seerMt  ireu 
saw  YORK:  $S$  W,  t9nd  Bt.  fS$} 

CHICAGO:  IfS  S.  Htrhican  Avo.  (It) 

BAS  PRASCIBCO:  $8  Pool  Bt.  (k) 


gMPLOYMtNT  SgHYICi 


SALARIED  PERSONNEL.  t3.000-S25.000.  This 
oonfldentlxl  service  established  lf20.  Is 
gsared  to  needs  of  high  grade  men  who  seek 
a  change  of  connection  under  conditions  assur¬ 
ing.  If  employed,  full  protection  to  present 
position.  Send  name  and  address  only  for 
dstalla  Personal  consultation  Invited.  Jira 
Thayer  Jennings.  Dspt.  L,  241  Orange  St.,  New 
Haven.  Conn. 


SILLING  OPPORTUNITItS  WANTID 


II  yau  qualiiy,  yaa  will  racaiva  gaaaraH*  Iraval  allawaacat. 
SIND  COUPON  far  fraa  baaklaH  aad  cam,lala  infarrnmian. 


AN  OLD  American  machine  aalea  eatabllah- 
ment  is  looking  for  new  connections  and 
would  like  to  represent  American  manufac¬ 
turers  In  the  United  States  and  foreign  coon- 
tries,  not  necessarily  on  an  exclusive  basis  Ws 
are  interested  in  handling  machine  tools  end 
slsctrical  appliances.  We  have  offices  and  T 
warehouses  in  New  Jersey.  Reply  to  RA-2116, 
electronics. 


Mr.  H.  T.  Brooks,  fngkioormg  Oo^rfmoof  fit 
CoAvofr^  3302  Pociftc  Hiwoy,  Son  Diogo,  Colifomia 

Ploaso  sond  mo  PBff  beoUols  doscribing  Iho  Convoir 
Opportunity  for  mo  and  my  Convoir  Applicotion  Porm. 


ELECTRICAL  COMPONENTS  Representative 
covering  N.  T.  City.  La  I.  and  Northern  N.  J. 
deslree  additional  line.  Ten  years  experience, 
excellent  contacts  with  mfrs.  RA-S9f0.  Blsc- 
tronlca. 


Consolt  A.  John  IDchri. 

Registered  Patent  Att.  specialising  in  Elec* 
tronlcs.  IS  Park  Row,  New  York  IS.  N.  T.  Tsl. 
CO-7-fOS4. 


Addrou. 


CONSULT:  Z.  H.  POLACHBK. 
Ilsg.  Patent  Attorney,  1234  Broadway, 
York  1.  N.  Y. 
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SEARCHLIGHT  SECTION 


■I 

\ 


1 


engineers...  ^ 
physicists...  ^ 
chemists... 
metnllnrgists... 


GENERAL  ELECTRIC 

J  Zuming  Point  in  your  Career 


111  terms  of  personal  i^alisfaetioii,  assured 
professional  advanrement,  diversifiralion, 
and  prestijce,  you  can  give  new  impetus  to 
your  career  through  these  positions  now 
open  with  General  Electric  in:  .\d%anced 
Development,  Design,  Field  Si*rvice,  and 
Technical  Writinit.  in  connection  with: 
MILITARY  RADIO  A  RADAR 
MOBILE  COMMUNICATION 
MULTIRIEX  MICROWAVE 
COMMUNICATIONS 
ELECTRONIC  COMPONENTS 
TELEVISION,  TUBES  and  ANTENNAS 

H«rhrlor'»  «r  4«lrmtirt^  in  F.lerlrieml  or 

itrrhnnirmi  F.nginorringf  Fhytir$,  Hrlnllurgy  or  Phyt* 
irmt  t'hrminry  mnti/or  etcperi^mre  im  thr  Eteelromir* 
intiutlry  nrrrsMry. 

PIcoM  Mnd  lor 

DEPT.  22A,  TECHNICAL  PERSONNEL 
ELECTRONICS  PARK 


GENERAL 

SYRACUSE, 


ELECTRIC 


aECTRONIC  ENGINEERS 


Degree  in  Electrical  Engineering 
Plus  Maintenance  or  Repair  Ex¬ 
perience  on  SCR-584  Radar 

ELECTRONIC  ENGINEERING  COMPANY 
OF  CALIFORNIA 

lee  so.  AivARAoe  street 

LOS  AMOELES,  CALIEORNU 


n«eds  outstanding 

RESEARCH  PHYSICISTS 
SR.  aECTRONIC  ENGINEERS 
SR.  MECHANICAL  ENGINEERS 
ENGINEERING  PHYSKISTS 
CIRCUIT  ENGINEERS 
MICROWAVE  ENGINEERS 
TOEVISION  ENGINEERS 
VACUUM  TUBE  ENGINQRS 
nST  EQUIPMENT  ENGINEERS 
FIELD  ENGINEERS 
ELECTRONIC  TECHNIOANS 

with  advanced  ocodemic  training 
and  several  years'  experience 
for 

RESEARCH  AND  DEVaOPMENT 

i*  Radar,  Sarvot,  ComRotan,  RoctiTtrs, 
Solid  Stota  tkysic*.  Imago  Coavorters, 
Raise  oad  Timing  Tochaiquet,  Sgociol 
Porpoto  Tobot,  NahroiRs  and  Svttnms 
Dnsign,  Light  ond  EInctron  Optics, 
Storogn-Typn  Tnbes,  Photo-EInctric 
Pickup  Tnb«s,  ond  Rnlotnd 
Tnst  Equipment. 


Onr  Long  Rongn  Programs  ond 
Stnody  Growth  Assam  Pnrmcnnnt 
Employment  at  Excollmit  Solortos  for 
Compotent  ood  Quolifiod  Porseooel. 


fntemstnd  Porsoos  am  firvitod  to 
Sobmit  Oeteifod  Roswnas  of  Ex- 
poriooco  and  tducathn  with  Sal¬ 
ary  KtquirtmtMs  and  AraUaUlitr 
Oeto  to: 


Tfc*  fmpleynmnt  Onpartmoirt 

CAPENART-FARNSWORTN 

eORPORATlOH 

PORT  WAYNI,  INDIANA 
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SEARCHLIGHT  SECTION 


ATOMIC 

WEAPONS 

INSTALLATION 

NEEDS 

ELECTRONIC 

ENGINEERS 

Two  to  too  yton'  oxporiooco  io  roooorch, 
dtsigo,  dorolopoMot  or  tost.  Potoat  kis- 
tory  dtsiroblo  but  oot  oocossory.  A  y«ri- 
ety  of  positioos  opoo  for  omo  with  lacko- 
lor's  or  odvoocod  dogroo  qualified  la  oao 
or  aioro  of  the  followiog  fMdt: 

a  RELAYS 
a  TELEMETERING 
a  niLSE  CIRCUITS 
a  UHF  TECHNIQUES 
a  SERVO-MECHANISMS 
a  INSTRUMENTATION 
a  QUALITY  CONTROL 
a  LOW  POWER  APPLICATION 
a  TUT  EQUIPMENT  RELATING  TO 
ABOVE  FIELDS 


TECHNICAL  WRITERS 

IrporliofiO  la  prspoiotloo  t  mfcllcottoo  of 
Il■o0or0l,  •loctroak  k  nckiolcal  tsckolcol 
looooih.  lathMorloa  bacfctroiMd  sicinory. 


JOB  ANALYSTS 


PHYSICISTS 

Wllk  poro  pkysict  boekoreMid. 


STANDARDS 

ENGINEERS 

InoftoiKoO  la  wrltiaq  ipocltlcatioat,  la 
IMani  work,  ood  la  corrolatlaa  dotiga  Io- 
fonaatioa  to  octopltd  itoodardt.  Aircraft  lo- 
Ooitry  tsporloaca  Ootlrafelo. 


TkoM  art  PERAIANENT  POSITIONS  with 
Soodla  Carparatita  la  Alboqotrqat,  Now 
Mtxin.  Tkt  Laboratory  Is  mraltd  by  SoaOia 
Corparatloa,  a  sobsMiary  or  Wostoca  Elactric 
Cooipaay,  to  Jar  cootroct  with  Ibo  ATOMIC 
ENEEOT  commission.  This  laboratory  attars 
pood  srorfclaa  ceoditioas  oad  Hbarol  sorployoo 
boaotits,  Mdadiag  paid  vocaHoas,  sick  Itayo, 
tod  a  laWroaioat  ploa. 


at  130,000,  Is  lacalad  la  lha  Ua  Croada  Vol- 
ky,  too  BMO  obara  saa  laval.  Tha  "Haart  at 
lha  load  at  Eachgatoiaat.**  Albaqaarqoa  lias 
at  lha  toot  at  lha  Sroidla  Maoatolat,  which 
rlsa  la  11,000  taat.  CIIomIo  Is  saaay,  oiHd 
ood  dry  lha  yoor  'raoad.  No  baotloa  short- 


MAKE  APPLICATION  TO 

Prafatsfaoal  Easplayaiaat 

SANDIA  CORPORATION 

SANDIA  BASE 
ALBUQUERQUE.  N.  M. 


ENGINEERING  WITH  A  FUTURE 

RESEARCH  •  DEVELOPMENT  •  DESIGN 

The  continued  cmd  steady  growth  of  established  research 
and  development  projects  has  opened  a  number  of  unusual 
opportunities  for  outstanding  and  experienced  men. 

ENGINEERS  •  SCIENTISTS  •  PHYSICISTS 

Positions  are  available  in  our  organisation  for  qualified 
personnel  in  the  following  fields: 


Circuit  Analysis 
Mcrowaves 
Analog  Computers 
Servomechanisms 
Dynomics 


Aerodynamics 
Applied  Mathematics 
Physics 
Flight  Test 
Design 


Openings  exist  at  several  levels,  and  inquiries  from  recent 
graduates  ore  also  invited.  Salaries  ore  based  on  education, 
^ility.  and  experience.  Liberal  salary,  vacation,  insurance, 
and  retirement  plans  ore  yours  if  you  qualify. 

If  you  are  interested  in  a  secure  future  in  these  experimental 
fields,  write  and  give  full  details  to  Mr.  C.  G.  Jones,  Salary 
Personnel  Department 


Akiaa  15.  ^io 


Largo  lleetronie  Manufactune  focotorf  in  Botton 
ana  has  immoWiota  oponings  for 

MECBJUnCJU  BUYER 

Mob  with  •xp«ri«BC«  ia  procuraoMDt  dI  larg*  oad  aiaoll  mochiaad  compoo«ats  Io 
mo^iao  toloraacoo.  Madklao  ohop  oxporioiBeo  Yaluablo  coatidorotioa  ia  tolocttoa  o( 
oppUcoat.  Fost  oxporioaco  ia  oloctrMic  or  oUiod  iadustry  prolonrod.  Ability  to  oraloolo 
priat*  for  motho^  oad  cool  ostiBiatiaq  io  imporlomt.  Ploooo  writo  qiTiaq  hill  porticaloro. 


SHEET  METAL  BUYERS 

Mom  with  oxporioaco  ia  procuroBoat  oi  ohoot  aiotal  compoaoatt  (choooio— coooo — poaoloa 
ole.)  AppUcaato  should  henro  thorouuh  kaowlodgo  ol  oquipawat.  laothodo  oad  coot  oottaaot- 
iaq  oi  forrouo  oad  aoa  lorrouo  ohoot  noted  fobricortioa  oad  woldiaq.  Pool  oxporioaco 
ia  buyiaf  obailor  eompoaoato  uador  tfqht  quality  eoatrol  roquloHoao  dooirod.  Ploooo 
writo  qiTiaq  hall  porticidoro. 

?  2i74.  Eldctroaies 

330  Wa  43iid  Slow  Jfow  Totk  It,  Now  fork 
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SEARCHLIGHT  SECTION 


I  1  if  •  ^  RECEIVER  DESIGN  ENGINEERS 

ili  •  ELECTRONICS  ENGINEERS 

!■  •  FIELD  ENGINEERS 

•  TEST  «  INSPECTION  ENGINEERS 
XH  •  LAB.  TECHNICIANS 

NHDEO  TO  WORK  ON ;  Radar,  G.C.A.,  Mobil*  Radio 
Auto  Radio,  Airborn*  Communication  A  Navigation 
Equipment,  Television,  Antennas,  Microwave  Equip 
ment.  Servo  Mechanisms  and  Guided  Missiles. 

YOU  RENEFIT  AT  BENDIX  RADIO: 

from  high  wages,  a  modern,  air-condi¬ 
tioned  plant,  paid  vacations  and  holidays, 
group  insurance  and  a  good  chance  for 
advancement. 

Housing  immediately  available  in  the 
beautiful  suburban  and  country  areas  that 
surround  the  Bendix  Radio  plant. 

Write,  Wire  or  phone  a  a • 

HAH.  f.  O.  COLt.  DW.  i.^O€nOl^i\SO to 

DIVISION  OP  BINOIX  AVIATION  CORPORATION 
BALTIMORE-4,  MD.  Phone:  TOWSON  2200 
Uic  Jinaat: 

CUcttcnio 


ENGINEERS 

Electronic  &  Electro-Mechanical 

DESIGNERS 

Make  Your  Move 
In  the 
Right 
Direction 

POSITIONS 
THAT  POINT 
TO  A 

SUCCESSFUL 
FUTURE! 

Minimum  Minimum 

Rm/uirmnuntr  Rueuinmuntt 

*rrr  fn, 

ENGINEERS  DESIGN 

Fasr  years' cxptritKC  Ckir'ikierBC 
In  adnnted  reseercli  tNuINCtRS 

ond  development  on  Sackereand-Expe- 
Radar  Si^nu,  Com-  reience  in  design  at 
‘■'e*'*  Mockinary,  Re- 

ond  Antennos,  Fire  »•- _ 

Caatral,  Maying  Tar- 

gat  Indicatiaii,  Sarva-  y*' 

Monisms,  Pnlia  ludicatart.  Sarya- 
Tackniquas,  Gyra-  madionisms,  Gyra- 
scopic  Eqwpment  and  scopic  EqaipoMat  and 
Fitm.  Mlottd  FitMft. 

If  your  ikills  urt  now  btiog 
fully  utilixed  in  o  vitol  dtftiiM 
industry,  ploosu  do  not  opply. 

Kin^y  sond  rtsumo  ond  solory  ro^ulmmnnts  toe 

W.L  MAXSON 

CORPORATION 

460  W.  34th  St.  New  York  1,  N.  Y. 


—Development — 
Engineers 

With  Several  Years  Design  Experience 
or  Advanced  Degrees 

for  Permanent  Positions  with 


IBM 


Eodicott,  N.  Y. 


Poughkeepsie,  N.  Y. 


Fields  of  Electronics,  Circuitry, 
Mechanisms  and  Micro>Waves 

Excellent  working  end  living  conditions,  good 
salaries,  exceptional  employee  benefits. 

Write,  giving  full  details,  including  education 
and  experience  to:  Mr.  R.  H.  Austin,  Personnel 
Director,  International  Business  Machines, 
1723  North  Street,  Endicott,  N.  Y. 

INTERVIEWS  ARRANGED  IN  YOUR  CITY 


Wanted 


ENGINEERS 


SCIENTISTS 

Unusual  opportunities  ior  oulsItiiiAnq 
and  axparlancad  man. 

Thoaa  lop  positions  Involva  prsliinln- 
ary  and  production  do^qn  in  odvancod 
mllilary  aircraft  and  spociol  waapoos, 
includinq  qulded  mlssUos. 

Immodlats  positions  inclndei 
Waiqht-conirol  snqinoars 
Eloctronic  proioct  anqinssrs 
Electronic  instrumantatlon  anqinoois 
Radar  anqinssrs 
Fliqht  tost  snqlnears 
Strsss  anqinssrs 
Asro-  and  thannodynamicists 
Sarvo-mechanists 
Power  plant  installation  dasiqnsrs 
Structural  dssiqners 
Elsctro-mschanical  dasiqnsrs 
□sctricol  Installation  dasiqnsrs 
Exesnsnt  location  in  Southern  California. 
Generous  allowance  for  trorsl  aspOBSSs. 

Writs  today  ior  complsts  iniormolloo 
on  these  essential,  lonq-term  p<'iellVais 
Please  include  resume  oi  your  experi¬ 
ence  6  traininq.  Address  inquiry  to 
Director  oi  Enqineerinq. 

NORTHROP  AIRCRAFT,  INC. 

1009  I.  Broadway 

HewHieme  (Lea  Anqalaa  Caeety)  CeRfowlB 
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ELECTRONIC 

INtlNEitS  t  TiCHHICIAMS 
invvstlaat* 

HASlINGS  INGlflOmtNl  CO. 

HAMPTON,  VIROmiA 

'Peii^ntt5  •Aia.nujjO.ctuteti 


it  laYdist  —  Most  precise  of 
all  radio  positioning  and 
tracking  systems  for  land, 
marine  and  aviation  work  — 
accurate  to  1  foot  in  a  mile, 
pticisioi — Velocity,  pressure, 
flow  and  vacuum  measuring 
and  recording  equipment. 


•  Hastings  offers  interesting 
opportunities  for  engineer* 
ing  and  technical  personnel 
in  a  long  term  development 
and  produaion  program  — 
Excellent  salary  —  Pleasant 
working  and  living  condi¬ 
tions  —  Ideal  climate  — 
Investigate  this  aggressive, 
medium  sized,  pioneering, 
company  •  today  —  Work 
with  a  select  group  of  excep¬ 
tionally  qualified  young  men. 
Your  inquiry  will  receive 
prompt  reply. 

WOtl  KM  A  UOWINS  (OMPANT  IN  TM 
ICAIT  Of  VIICIMA'S  fANOUS  MIOtT  AMA 


Engineers 

choose  your  area 
of  specialization  at 
Minneapolis-Honeywell 


Minneopolis-Honeywell  Regu¬ 
lator  Company,  the  leader  in 
the  field  of  automatic  controls 
and  instrumentation,  is  pres¬ 
ently  engaged  in  research  and 
design  work  in  the  areas  listed 
below  in  both  the  aeronautical 
and  general  engineering  divi¬ 
sions.  Much  of  this  work  bor¬ 
ders  closely  on  so-called  "pure" 
or  "basic"  research. 

If  you  as  cm  engineer  ore  pri¬ 
marily  concerned  with  any  of 
these  fields  of  work;  if  you  have 
the  proper  background;  and  if 
you  are  interested  in  becoming 
associated  with  a  stable  pro¬ 
gressive  firm,  please  let  us  hear 
from  you. 

e  •lactTeiikt 
e  tervo'Hcliaiiku 

•  Iiy4i«wlict 

e  aUctra  woftki 

•  hast  troasfar 
e  vocaaia  tabaa 

•  STfW 

•  raleyt 

e  caaipataft 

e  atactra-macliMical  4avic«i 
e  aami-caa^acton 
e  baoriafa 
e  alactrical  caataat 

Ezcallant  oppoituniUaa  for  odTancamant 
in  on  axpcmding  orgoniaotion.  Praau>. 
tiona  grontod  on  boaia  of  maiit.  Soloilaa 
commanaurata  with  background. 
Addraaa  nfiy  to: 


AIRCRAFT  ILiCTRICAL  onA 
RADIO  DESIONERS 


A  batttr  job,  a  battar  Ufa,  a  bettar  future 
caa  ba  yours  in  Califomia— at  LocMiaad  Air¬ 
craft  Corporation. 

On  the  job,  you  enjoy  increased  pay;  fine, 
modem  working  conditions;  association  with 
top  man  in  your  profession— man  who  have 
helped  build  Lochhaad's  reputation  for  lead¬ 
ership. 

Off  the  job,  you  Kva  in  a  climate  beyond 
I  compare— where  outdoor  living  can  be  en¬ 
joyed  the  year  around.  f 

In  addition,  Lockheed's  production  rate  | 
and  backlog  of  orders— for  commercial  as  3 
well  as  military  aircraft  insures  your  future,  t 

REOUHKMCNTS; 

Design  experience  in  aircraft  electrical  in¬ 
stallation,  circuit  layout  and  systems  analy¬ 
sis;  experience  in  radio  and  radar  circuit 
design  and  installations,  as  applied  to  air¬ 
craft. 

NOTE  TO  ENOMEERS  WnH  FAMUES; 
Housing  conditions  are  excellent  in  the  Los  : 
Angeles  aru.  klore  than  35,000  rental  units 
are  available.  Thousands  of  homes  have  been 
built  since  the  war;  huge  tracts  are  under  ' 
construction  now.  You  will  find  the  school 
systems  as  good-from  kindergarten  to  col¬ 
lege. 

Send  today  far  free,  illistratad  braebure  t 
dascrlbing  Ufa  and  wark  at  lackbaed  in  i 
Saotbera  CaUfamla.  Ose  handy  caupaa  beiaw.  1 


Mr.  M.  V.  Mattson,  Employmmt  Manaier  Dapt.  EL-1 


R.  WAGNER  LOCKHEED 

MimeapOlS-HOMfnl  Recniator  aircraft  corporation,  Oarbank,  Califarala 


Dear  sir:  Please  send  me  your  brochure  describing  llto 
and  work  at  Lockheed. 


27S3  Faurtb  Avenue  South 
Minneapolis,  Minnototo 


IIIKimSIIISTIIWIIT[0Mliy.ll1C 


HAMPTON  21,  VIRGINIA 


Hone^^ell  iMI 


ELECTRONICS  — February,  1952 


SEARCHLIGHT  SECTION 


ELECTRONI 

ENGINEERS 


on  oHUiote  of  Cornell  Unhrtrufy 

•mpleye  about  700  pooplo  on  Tltal  roeoareh 
work  la  oU  braacbot  oi  aoroaoatioal  td- 
•aco.  Wo  or#  qT^uaUy  oxpaadiaq  oar  td- 
oatific  stoft,  oad  horo  ooTorol  ponaoBoat 
podtioBs  opoB  lor: 

ELECTRONICS  ENCINEERS 
RHYSICISTS 

MECHANICAL  ENCINEERS 
AEROOYNAMICISTS 
AERONAUTICAL  ENGINEERS 
CHEMICAL  ENGINEERS 
ia  ouch  lioldf  oe; 

GUIDED  MISSILES 
RADAR  RESEARCH 
•ASIC  AND  APPLIED  PHYSICS 
ELECTRONIC  COMPUTERS 
SYSTEMS  ANALYSIS 

AIRCRAFT  PRECISION  INSTRUMENTATION 
WIND  TUNNEL  RESEARCH 
PLIGHT  RESEARCH 
DEVELOPMENT  ENGINEERING 
HEAT  TRANSFER 
THERMODYNAMICS 


Wide  range  of  experience  including  design  of  wide  band 
receivers,  radar  display  systems,  analogue  computers,  servo 
systems  &  CR  oscillographs  .  ,  ,  thorough  knowledge  of 
RF  circuits,  wave  shaping,  pulse  forming,  triggers  &  gates 
(microwave  techniques  unnecessary) 

A  FEW  KEY  POSITIONS  .  .  . 

(HMiinf  of  our  own  masufsrturlac  facilities  creates  permanent  poalUons 
in  research  and  defelopmeot  of  vital,  ktof-ranfa  prooucta. 

CONSIDER  THESE  ADVANTAGES  .  .  . 

.  Oradous  eouatry  llTlnc.  free  from  Ma-dty  preseureo.  prorldee  a 
relaxlBC  atmosphere  In  which  you  can  do  your  beet  work  ...  yet  wlibln 
**aey  reach  of  the  cultural  advantafee  of  New  York  City. 

.  .  Aaaoelatlaa  with  an  oKtablUhed  yet  crowing  organlMtloa  with  few 
compatltors  In  the  fleld.  where  your  merit  and  aMllty  are  gleeh  full 
maalderatioQ 

.  Unuaual  company-paid  benefits  .  .  .  tO-hour  week  with  mnslderable 
premium  mertlme  .  .  .  moving  expenaea  paid. 

TAKE  ADVANTAGE  OF  THIS  OPPORTUNITY  NOWI 

AMraas  all  (aquirias  ta  J.  H.  McCann 


SPERRY  PRODUCTS 


Minimum  raquiramaat  la  o  BA.  ARwaacad 
daqraaa  ora  avaa  bottor.  but  axpariaaca  to 
bock  up  tha  daaraa  la  raoUy  baaU  Wa 
pay  ladustrlal  aafariaa.  Otbar  toaqibla  od* 
▼oataqaa  hara  (lor  axampla,  o«f  staU-apon* 
•orad  latamol  raaaarch  policy)  akoesM  ba 
»l  pardealay  lataraat  to  man  wllh  lataUl- 
gaaca,  iaqaanitr*  and  laltiatiTa.  land  ua 
your  raaama;  aU  laquirtaa  ora  atrietly  coo- 
fidaatial.  ProaUslaq  coadldotaa  will  ba  la* 
▼Had  to  Bulialo  lor  latarriawa  at  Ledsora* 
lory  axpaaaa. 


LOOKING 

AHEAD? 


li  yon'r*  a  top  paiiemM  In  tha 
Hald  a<  physi^  alMttonlc  anfl- 
naailnq  or  dMlgn.  and  ron'en  look¬ 
ing  ior  a  coroor  on  woD  a  a  woll- 
paid  pooitfon.  it  will  pay  yon  to 
ioTootigato  Iho  oscolloni  opportnn- 


ELECTROIVIC 

EIVGIIVEERS 


PRECISION  INSTRUMENT  PLANT 

PosHioM  oow  oToiloblo  for  kigliMt  colibor 
poriooMi  ia  Hm  fMd  of  oiiSonto  oato- 
aratk  doctTo-KMcboaical  coatrol  oqoip- 


MECHANtCAL  DESIGN  ENGINEERS 
ELECTRONIC  ENGINEERS 
SERVO  ENGINEERS 
ELECTRONIC  DESIGNERS 
MECHANICAL  DESIGNERS 


m|  Outit.nding  opportunitK,  for  engi- 
neer,  with  background  in  nne  or 
more  of  the  following  field,: 

a  Wide  Band  Video  and  Low  Power 
Pd,e  Cinnilry,  IncinfiBg  Aawli- 
fiert,  Oicillaton,  Modnlalan 

a  Wide  Band  FM  CireniU 

a  Microwave  Teckniqne,.  IncL  Aa- 
lenna  Design,  RF,  Plnmbing  nnd 
Tube,,  Suck  ai  Traveling  Wave, 
Klystroa,  Magnetron 

Experience  diould  include  design,  analysis, 
and  development  in  above  fields. 

To  work  with  inleriutionally  known 
scientists  in  well  equipped  Manhattan  lab¬ 
oratories  of  leading  electronic  concern  on 
fundamental  research  and  developmanl 
problems.  Our  stafi  advised  of  this  ad. 


BASIC  QVAUFICATIOMS:  Mini- 
mna  oi  lots  yoar'a  oxportooca  in 
odroncod  raooarcli  or  doTolopmont 

ralotod  toi 

•  PULSE  cncuiTS 
•  COMPUTEBS 
•  NDCLEAB  IM8TBDMEMTS 
•  MmiATUSIZATION 


Now  and  txpondiag  dhrisioa  of  on  oifab- 
iMbod  firm  with  20  yoort  of  wccastfiil 
exporionco  in  fho  insfrumont  finld.  Woik 
involvtd  dnolt  with  tho  mannfaeture  and 
developmont  of  highly  compinx  equipment 
of  tho  most  odvonced  typo. 

Wrftn  or  Apply 
AC  Spark  Plug  Division 

GENERAL  MOTORS  CORPORATION 

1925  E.  Knnilworth  Ploct 
Mitwouknn  2,  Wisconsin 


lUUSTRATEO  BROCHURE  on  ro- 
qnoot.  Plooto  wrUo  (giving  num¬ 
mary  oi  your  odneattoo  emd  oxporl- 
enco,  plus  nolary  rogniromonts)  to: 


Top  rompenantion  for 
gunlifird  men. 


a  Write  full  details  including  nolary 
required  to 

Box  P-Z893,  Electronics 
330  W.  42nd  Street,  New  York  36.  N.  Y. 
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ENGINEERS  WANTED 
Motorola  Research  Laboratory 

PHOENIX,  ARIZONA 

Psnncment  positionB  arailcibl*  in  ideal  heolthhil  climate.  Only 
fully  qualified  proiect  leaders  and  deyelopment  engineers  should 
apply.  Microwore,  measurement  communications,  pulse  tech¬ 
nique,  and  antenna  specialists  needed.  Exceptional  opportunity 
for  qualified  microwore  radar  proiect  leader  and  microwore  an¬ 
tenna  specialists. 

First  confidential  letter  should  include  summary  of  education,  ex¬ 
perience  and  past  salary  schedules.  Similar  positions  open  in 
MOTOROLA  Chicago  laboratories. 

WRITE 

Doniel  E.  Noble 
Communications  &  Electronics  Dir., 

MOTOROLA,  INC. 

4545  Augusta  Bird.  Chicago  51,  Illinois 


ELECTRONIC 

ENGINEERS 

P.rmaB.nt  •xpansion  proqtoni  oHan 
ikaa  caraar  opportunitiaa  with  ona  ci 
tba  laadinq  companiai  in  lha  industrr. 

Tiuiq4ol  Elactric  Inc.  Radio  and  Tala- 
Tision  tuba  monuiacnirnra.  la  now  Inlar- 
▼iawlnq  tiualUlad  anqinaora  ior  Imina- 
diata  iob  opanbiqs  at  axcallant  aalarlaa 
with  Hna  opportunitian  ior  advancamant. 

Cxpariaacad  Eaqiaaari — U  yot*  bora 
bad  axparianca  in  any  phosa  oi  radio 
tuba  manuiacturinq  includinq  daalqn, 
davalopmanL  production,  application  or 
apodal  problama  tatTolainq  qlaaa  locb- 
noloqy,  thrinkaqa  controL  ale.,  wo 
would  Uko  to  haor  from  you. 

rrolnaaa — Wa  alao  bora  a  Ibnltad  num- 
bar  of  opaninqi  In  our  Iroiniaq  proqram 
tor  Ibooo  man  who  hold  a  daqraa  fat 
alactrooica  bul  bora  no  axparianca  in 
Ibte  Sold. 

Wrila  or  apply  in  parson  to 
Personnel  Director 

TUN6-S0L  ELECTRIC  INC. 

200  Bloomfiald  Aaa., 
BloomKold,  N.  J. 


ATTENnON! 

Former  Field  Engineers 

We  urgently  need  men  with  elec¬ 
tronic  background,  and  preferably 
radar  or  computer  experience,  to] 
supervise,  instruct  and  assist  in' 
installation — maintenance  of  elec- 1 
tronic  equipment. 

Excellent  storting  salary  during 
factory  training,  plus  overtime 
premium  in  field.  Substantial  in- 
Isurance  program.  Overseas  duty 
I  not  mondatory.  Salary  will  be 
commensurate  with  experience. 
Please  forward  your  personal 
experience  record  to: 

Parsonnal  SuparviMr 
Fiald  Ene.  Div. 

Reeves  Instrument  Corp. 
215  East  91st  St. 

New  York,  28,  N.  Y. 


MECHANICAL 

ENGINEER 

SENIOR 

FOR  SYLVAN  I  A'S 
LONG  ISLAND  RESEARCH 
I  DEVELOPMENT  LABORATORIES 

To  work  on  mechanical  design  and  dc- 
velopmanf  of  vacuum  tubes,  eloctronic  de- 
vicos,  expmmentol  tools,  dies,  ond  labor¬ 
atory  equipment. 

IS  in  ME  ond  minimum  of  S  years  ex- 
poriance  in  electro-mechanical  field  es¬ 
sential. 

efMM  sand  complete  resume  to; 

MANAGER  OF  PERSONNEL 

DEPT.  ME-I 

SYLYANIA 

Elsetrie  ProduetSs  Inc. 
40-22  Lawrence  St. 
Flushing,  N.  Y. 


TOP  EXECUTIVE 

Manufacturer  of  Capacitors 

Top  executive  poeltion  tn  exlatinf  elec* 
tronlca  expaettor  manufacturlnR  company 
located  In  California  available  for  rlfht 
kind  of  man  who  can  take  over  complete 
management  and  run  ealea  and  engineer* 
Inv  department.  Salary  and  other  terms 
open  for  nefotlatlon.  Pleaee  write  Rtvlnc 
all  details  as  to  present  and  former  em¬ 
ployers.  references  and  background.  Re¬ 
plies  held  confidential.  Address:  Box  No. 

Electronics 

339  W.  43nd  St..  Nsw  York  3€.  New  York 


ENGINEERS 

and 

PHYSICISTS 

Work  in  Challenging  Design  and 
Development  Fields  Combining  the 
Benefits  of  Essential  Work  with 
Security  and  Rapid  Professional 
Advancement.  Enjoy,  among  other 
Benefits: 

•  Ovartima  (S-d«y  week) 

•  Cawpeny-Faid  liiMiwKa 

wVrtWWfV  feVWlT  WVrlWWS 

•  Excel  leaf  Caaipaaiatioa 

IMMEDUTE  OPENINGS  EXIST  FOR  MEN 
EXPEMENCEO  IN  THE  nODS  OF 

•  GYROSCOPICS 

•  ANALOG  COMPUTERS 

•  FIRE  CONTROL  SYSTEMS 

•  SERVO  MECHANISMS 

•  INSTRUMENT  DESIGN 

•  CONTROL  CIRCUITS 

Reefy  by  toadiog  compfote  rwamo  la 
TECHNICAL  PERSONNEL  OFFICE 

ARMA  CORP. 

2S4  3«th  St.  IroMilya  32,  N.  Y. 


Additioiial  PoMtient  Vacant  Adt  on  tb«  followiag  gage 
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WRPICXCO 


DORNE  AND  MARGOLIN 

Sheridan  Ave.,  Bethpage,  N.  Y. 


CIRCLE  SALES  CORP. 

113GREENST.Ny.i2.NY  W0tth415412 


SEARCHLIGHT  SECTION 


Th«  ksysloiM  of  owr  long  range  program  i>  o  corolwlly 
plonnod  rominor  dovottd  to  odvoncod  study  ond  mon- 
ogomonl  porticipolion  which,  oHor  on  introducfory 
poriod,  you  will  bo  invited  to  join.  Your  ideas  and 
opinions  on  technical,  manageriol,  and  persannel  prob¬ 
lems  will  be  welcomed  and  used. 

Positions  in  Antenna  Research  ond  Development  for 
Senior  and  Junior  Engineers,  Physicists  and  /Mothemo- 
ticions.  liberal  potent  and  other  benefits.  Send  resume 
to  Arthur  Dorne. 


QsialifM  retoerck  men  ore  occded  id  Hm 
fieldt  of: 


INFRA  RED  TEST  EQUIPMENT 
MICROWAVES  MACHINE  DESIGN 
lALUSTICS  INSTRUMENT  DESIGN 
ELECTRONICS  SERVO  MECHANISMS 
OPTICS  TELEMETERING 

SOLID  STATE 


Thh  laboratory  it  uadertaking  htndatma- 
tal  and  applied  reteorch  an  tke  proUems 
of  tactical  air  warfare.  You  will  work  with 
top  level  research  eien  ot  well  os  eiaey 
seeior  Kieetists  of  the  Univertity  of  Chi¬ 
cago. 

Qualified  teen  will  enjoy  rapid  advaece- 
ment  ia  this  ttimulating  academic  ot- 
motpbere.  Recent  engineering  and  science 
groduotes  will  gain  valuable  experience 
with  which  to  start  a  research  career.  The 
salary  scale  is  that  generally  prevailing  in 
industry,  with  generous  vacotion  ollovrance 


STANCM  TRANSFORMERS 
T-IOI— m.  Z.  T5  ohms.  8«s.  Z.  ItS.SM  ohms. 
Tunis  RsUo  1*41.  OSO  watts.  Prt  D  C.  B«s.  4.50 
ohms.  See.  D.C.  Rm,  2420  ohms,  Kreq.  Bmsl 

2U0-5O00  . BRAND  NEW  HLM 

T-IR— Prt.  Z.  4000.  Sec.  Z.  4000.  Turns  Batlo  M. 
SO  watts.  D.C.  Res.  Pri.  170.  D  C.  Be*.  8*0.  SIS. 
Fmi.  Rcaik  S00>5000.  tVst  3000  V. 

BRAND  NEW  IZ.M 
T-201— Pri.  Z.  7500,  Sec.  Z.  400,  Tuns  BaUo 
3  85  1.  D  C.  lUs.  Pri.  540  Sfc.  41.  Preq.  Ren. 
lOO  .VWO.  TVst  Volts— 1500.  BRAND  NCW  SlTs 

DYNAMOTOBS 

Dvl04-  -lAial  IS  T.  input,  output  SS5  and  440 
V . BRAND  NCW  ItO.OO 

Typ*  'IS  V.  Input,  375  output  #  .150 

amps . 


PC»H  -UW.  cnnd 


10  AMPCRC  CONTACTB  SlOO  ohm  ooU  opMe* 

on  SO  mills  DC .  .SAW 

BtnitImrs-DMa  IISv.  AC  C«il  MIcaImt  Basa  A  Crass* 
arm  D.P.D.T.  H*  eootacto  oonserraUTely  rated  • 

amp.  0  500t.  rf . lAM 

Guardian  9ISB-A— Doubts  Pola  DouMe  Y^row  S 
Ampere  Cbotacta.  IISV.  A.C.  ColL  Blnfle  screw 

mounting  . t2.iB 

Advauet  Bsrist  IMO  lllv.  AC*  Call  V  aUrer 

D.P.D.T.  eta.  Ceramic  InaulatloB . $3.N 

Advaaoa  SaHat  2000  IISv.  DC  Call  4S00  ohms.  All 

Othar  Spats  aa  ahava . $3.00 

Pattar  A  BramSald  «lfR7D— Doubla  Pola  M.O.  10 
ampera  eontaou.  4000  ohm  coll  oparatea  oo  IliV. 

Pattar  A  BraaHlald  #1CR7A— Double  Polo  N.O.  10 
ampera  coatacta  CoU  oparatea  on  OV.  AC..SI.00 
Loath  RtlAr  «I0S4*A  S  Pole  N.D.  100  ohm  ooU  OD- 

eraua  oo  Or.  DC . $1.00 

6.C.  Ralay  «CR  270l-BI00P3d  AP.D.T.  doubla 
break  oontactj  rated  3  amps.  10.000  ohm  ooU 

operates  oo  S  mills  DC . ll.Ot 

Alllad  9B0  030  D.P.D.T.  16  amp.  eU.  S4v.  do  S30 
ohm  coU . $2.00 

RADIO  DEVELOPMENT  A  SALES  CO. 

323  Atlsntlt  Ava..  Broohlyn  2.  N.  Y.  ULsttr  6-0400 


CONTROL  BOXES 

C-237/APQI0.  Brand  New. 


Since  the  laboratory  it  being  ettoblithed 
at  the  request  of  fbe  air  fone,  the  high 
priority  of  tke  work  involved  should  fumisk 
o  favorable  basis  for  draft  deferments. 
Applicants  must  be  U.S.  citizens. 


ANTf  NNA  ASSY  AH  aSATT.  Brand  Nm.  tS.tS 

Anc-s  PLUGS  . set  «n. 

CANNOU  PLUGS— AP'4-14  or  AJ--t-14.  Krw 

_ 3sr  4A. 


WESTERN  ELECTRIC  VOLTAGE  REGULATOR 


Address  your  inquiries  to; 


Sl'RPI.D8  WANTEDI  I 
ELECTnONICS* 

*  Talaphana  4  Talatypa  MtHpmaat 
WE  PAY  TOP  DOLLARSl  ANY  QUANTITY! 


The  Univertity  of  Chicago 
Watts  $.  Humphrey 
Director  of  Scientific  Personnel 
6040  South  Grounwoed  Avenue 
Chicago,  Illinois 


POSITIONS  OPEN 

I  locathi 

I  KANSAS  CITY,  MO. 
Electronic  &  Mechanical 
Engineers 

ELECTRONIC  ENGINEERS:  lluet  have  eotmldar- 
ahla  davelopaeiii  eiparWoce  in  radio  tiaaamit- 
ting  and  rp«ri%lng  aqulpmrnt.  Ability  to  fill 
poNUoo  of  Seoior  Prajoct  Iki^lnear  a  raqulslta. 
MECHANICAL  ENGINEER:  Must  hava  dafUop- 
meat  experience  In  mechanical  daalgn  of  etee- 
troole  or  aimllar  preelae  equlpmeot  I^iaotleal  and 
theoretical  knowledge  of  material*,  flnitbea.  aheec 
metal,  and  machine  abop  design  are  baste  ra- 
Qulremeou.  I^sdtlon  Is  one  of  conalderabl*  ra- 
mnoalbUlty. 

SALARY:  Open. 

TVaa  poBltlcaa  are  penoanent. 

Write  atatlng  edueatlooal  and  profeeslooal  bIJitorT 
direct  to: 

J«y  V.  WHcok,  PrwsMwrt 
WILCOX  ELECTRIC  COMPANY,  INC 
1400  CiMstiiot  $t.  Konaot  City  1,  Mo. 
Dependable  cemmmnicatione  eince  i$Sl 


COIL 

WINDING  EQUIPMENT 
FOR  SALE 


RF — IF — TV  Coil  Manufocturers  who  ore  interested  in  Universal  and 
Stevens  Winders,  Production  TEST  Equipment,  LABORATORY  Equip¬ 
ment  and  many  items  of  WIRE,  CORES,  ETC.,  may  obtain  complete 
list  and  arrange  for  inspection  on  premises  of  former  Coil  Manufac¬ 
turer.  Address  inquiries  to 


FR-2SS1.  Bleotronlra 

620  N.  Michigan  Avenue.  Chicago  11.  lllinoh 
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RELIANCE 


MERCHANDIZING  CO. 


SEARCHLIGHT  SECTION 


micnraN  risistors— </4  watt— 

lO.M  li.sa  14  88  81.M  147.8  7Uk 

lO.M  1J.02  IS.8  78  81  M0.4  2.18> 

U2S  1182  18.17  108.8  101.8  1.800 

.  11  74  11.88  121.8  118.8  30.148 

•  128  414  1  88.148 

RRICISHM  RISISTORS— Vt  WATT— SS« 

28  11  18  87  870  8.300  18.700  17.000 

M8  11  1  128  1.178  7.000  17.000  48,000 

18  ira  1.480  7,100  18.880  47.000 

m  18  78  178  8  1.300  8.000  10.130  80.000 

887  28  180  2.300  8.300  21.100  38,000 

827  48  210  2.880  8.800  28.000  38.000 

.78  40  240  1.888  10.000  18.887  88.806 

48  280  4.000  12.000  10.000  68.000 

.81  82  270  4.288  14.828  12.700  70.000 

.04  U.l  280  4,100  18.000  12.888  78.012 

.28  SO  288  1  4.481  18.780  H.OOO  82,000 

24  81  400  4.730  18.7.38  11.100  100.000 

.M  88  721  I  8.714  18.810  18.888  180.000 

.88  88  8  888  8.800  18.000  18.000 


NEW  COAXIAL  CABLES 


GEAR  ASSORTMENT 

118  •■■8M  HMrtW  iMn.  Moot  an  •taming  ami  nr 
braaa.  ITapartmcatan  divaail .  Oaly  18.80 

VEtNIER  DIAL  or  DRUM  (From  BC-2^) 

DIAL— SS*  dlA.  O  IM  IB  MO*.  BlAok  «ltA  BllT«r  MArlo 
Hm  thuablocik.  DRUM  -O.SO  la  IKO*  BUrk  illT^r 


SOUND  POWER  HANDSET 

UF  BRAND  NEW 

larludiHi  4  rt.  cofTl.'>-No  battorWA 
or  exuriial  po««r  ’♦omr#  uwkI. 

or. 

AC  LIME  COWOB-  4  r.  Umg  wBb  molded  ntbbf  pint  IB» 


COAXIAL  CABLE  CONNECTORS 


114  II.SB 

U8  174/U  «»-IF 
R9-UC  H.42  I 

RS-lAP  .M  I 

H^>IF  I.M 

H3-1H  .10 

ftvu  .m 

8»>1R  .40 

RS>19P  .40 

RS-18PN  .40 

M9-1M  .15 

.15 

59-2R  I.M 

8B-22AF  I.M 

UO  SW . 

UO  »4/U . 


400  CYCLE  INVERTERS 

LmImM  ClACtfk  Ca. 

*0  *5  V.D.C^  M  A.  WOO  B.P  M.  Out  ;  USV^ 
phMc.  1500  V.A.  fO  PF . . »4.55 


3AG  ruses 


DELAY  NETWORK— ALL  1400n 


dU.  X  S%*  \<mt 

Utsd  bftwEwo  two  C78144*i  M  (Umprarr.  Cxa  b« 
ooOYorttd  to  M04  RPM  Motor  la  10  ailBut«B.  Con* 

vArnlno  Bh>K  BuppUed.  OConfortM) . HaM 

MMMtlBf  BfioMto  —  BakMIU  for  •rlfyax.  xad 
dilforHiUala  tbown  abovo . MO  OtiT 


Mft.  Nw. 
MRCMM-1 
MRCMM-l 
TImhM  17425 
MROTtll-m 
Nwr«a  A  M5 
MRC  IM  Ml 
MRC  144  Ml 


2J1G1  SELSYNS 

400  CYCU— ORAND  NtW 


POSTA6I  STAMP  MKAS 

muf  nuaf  nuM  mmf  mm#  BBif  nfd 

7  IS  47  BO  160  190  650  .0012 

7.6  34  M  83  175  400  680  .0013 

8  35  51  60  180  470  750  00136 

8.3  36  56  100  330  500  mfd  .0015 

10  30  60  110  340  510  800  .0016 

15  33  63  130  350  560  830  .001635 

18  39  68  135  300  580  910  .008 

M  40  70  130  350  600  .001  .0037 

33  43  75  ISO  370  620  .0011  003 

Ptk#  Scfcodal# 

l.l  ounf  lo  919  auif . 

.061  BAf  to  .661435  . 

.063  Bfd  to  .6663  nfd . 

.41  Bid  . 


Pun  Wot*  350  MA  115V . 31.79 

Hlf  Wax  140  MA  H5V, . . . ..a  M 

•PABHCrri  3LCEVINB-««ortin«Bt-99  rMt....3l.39 

TYPE  "J"  POTENTIOMETERS 

100  1/8  {1.000  3/13  'lOK  5/3  o  lOOK  B.8.* 

100  81b.*  1.500  1/48A16K  1/4  ,300K  5/8 

150  M-  ^000  1/4  15K  B.B.*  300K  BB.* 

300  M.  3.000  8.B.*  i35X  BA.*  !250K  5/3 

400  i/3  3.300  3/3  50K  BB.  !350K  B.B.* 

400  BA.*  3.000  3/8  >70K  B.B.  I500K  B.8.* 

500  8.8.*  14.000  3/3  30K  8.8.  ilM«c3/3 

laOOO  3/8  5.000  1/4  lOOK  7/16  UMatBA. 

•8PLR  LOCKING  BUSHING . 8IA#  4mIi 


JONES  BARRIER  STRIPS 

Prftoa  Typa  Frtc4  Tyv* 

$6.13  4-141W  16.36  3-143 

.19  5-141  .16  7-143 

8  3-14IKW  .37  3-50 

7-141  .34  8-150 


PULSE  TRANSFORMERS  TiaH,^uArtai  b-..  ftn.' »' -iii:  VT 

UTAH— IStS  2278  «2M  22M  MSUaaaa.  IK  T.  A  C  ruUj  Plus 

WBBTESN  nxenue— D1MI7I  D18IU8  _inc2« . . ■  Hj- 

KM8M.  KMM9.  KMStS.  KSitSt.  KaMM.  RSltld  •C.IM-D  lUnlnr  IS  T.  D.  C  l.S  lao  la  II 
OCHCRAI.  KLaenUO-K17Sl  M-O-g  new  liu-ludw  tul»«,  iljnaiaolur.  Alurl  mu 

iSmOMON  KUDCTHIO— O-lSA-ini  Mila  Caaaaalar  Amplwrwii  s»-ll  laorekaai 

DINION  con.— TRIMI  TRIMI  Aia|)lw.ial  M-M  wil  pUlM . 

alao  UI-7tsl-lA:  MI-7tsl-IA:  T.12l2ttl-88  MtalMai  0r4«a  » . AN  ar«an  (.aA  I 


AN  CONNECTORS 
INMEDUn  SERVICE 
PROND  WIRE!  WRHD  YOOR  NEEDS 


Arch  St.  Cor.  Crotkoy  Philo.  3,  Po.  To/ephono  A/ttonhouso  6-4927 
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^  ^ . 

UMIVIRSAL  JOINTS 
ALUMINUM 
WiriMlaxHO.D. 

I-Vh*  laae-  50^ 

Vb*  34l4  X  w  D.O. 
i-H'  im6-75^ 

715-19  ARCH  ST. 

r  elcphoncs 


PHILA.  6,  PA 

MARKET  7  -  6771  -  2  -  3 


SEARCHLIGHT  SECTION 


METERS 

1  MA  DC  R  DtJur  Mod  3IR  (0-4KV  .|6.7$ 

3MA  pc  2W*  R>-SiM»Mii  Mack  teal* .  3.3$ 

$00  Mlaraaaia*.  DC— rainitf— Oan  .  4.30 

laia.  DC  Faa  tyaa— 4*  tcala  (ran.  fran  aoaipt)  3.0$ 
$00  na.  DC  R.— Gaaaral  Claetric .  2.0$ 

2  anp.  RF  2V|  Slnpaan  . 3.1$ 

$  anp.  AC  4>/,'  R.— JBT  .  4.11 

30  V  DC  2Vi'  R— Gaaaral  Elaetrie  .  3.0$ 

3  anpi  RF  SP/j*  R.— Waataa . $.00 


3  PHASE  INVERTERS 

VoltODO  ond  Froquoiicy  RopiilvtoB 
EcllpM  Pionoor  Typo  12121A 
DC  laput — 24Valt«  18  Amp« 

AC  Oatput— 11$  Volt!  1.2$  Ampi  3  POaa 
2$0  VA  0.7  P.F.  400  Cftm 
12,000  RPM  0$*C  Tanp.  Riaa 
Braad  Naw  . 


COAXIAL  CONNECTORS 


S3«1AC 

•3>1AP 

$3.1P 

$3-lH 

83.1HP 

t3>lJ 

U-IR 


83-tRTY  $  .45  I 
$3-lSP  .50 

S3-1SPN  .40 ' 
U-IT  1.30 

83-3AP  1.05 

S3-22AP  1.40 

83-2iP  2.10 

83-23J  1.50 


83-33R 

t3-32SP 

$3-33T 

$3-14$ 

83-l$5 

83-745 

83-774 


OIL-FILLED  35  KV  AND  50  KV 
ISOLATION  TRANSFORMERS 

Pri.  400V  00  ay.  8ae.  ftSV  200  VA  laaalataO  farOOKV 

DO-G.  C.  Farm  EIR— OTH  x  ir  D . $125.00 

PH.  II$V  00  ay.  8ae.  II$V  2$0  VA  laaalatad  far  3$ 
KV  DC— G.  C.  Farm  EIR— 2V'H  x  l2Vt'D  $I2S.OO 


TEST  EQUIPMENT 

Gan.  Radia  47$B  Fraatmnay  Maattar . *$200.00 

Gan.  Radia  68IA  Frap.  Oavlatlan  Matar.  *$87.50 

1-222A  Sipnal  Gaaaratar . *$70.50 

l•7^K  Slpnai  Ganaratar .  $48.50 

C-0  Qalatona  Flltar  Typa  IF-18  II0/220V  AC/DC 

20  Ampt . *M.00 

T8.I27/U  Fraq.  Matar  w/aparaa .  $00.50 

TS-I43/OPM  ^elllaacopa  . *$90.00 

Damant  I7$A  Owillaaeapa . *$225.00 

LM-20  Fraqaanay  Matar  . . *$40.50 

Gan.  Radia  757-PI  Pewar  Bapply . *$^.00 

TB-$^AP  Fraqaancy  Matar . *$4^00 

l-ISOA  Sipnal  Gaaaratar  . *5$!oo 

AW.  BaiHar  LaOa.  VM.25  VTVM  . .  *$08.00 

T8.|0A/^N  Dalay  Lina  Taat  Sat .  1^.00 

TS.I9/APQ-5  CallOratar  .  ^.80 

REL  W-IIM  Fraqaancy  Matar  180-220  MC  $32.8$ 
CWI.$0AAQ  Ranpa  CaMOratar  tar  ABB.  ABC^MV 


FULL  LINE  OF  JAN  APPROVED 
COAXIAL  CONNECTORS 
IN  STOCK 

UHP-44— PULSE--BN~BNC 


VOLTAGE  DIVIDER 

G.E.  Cat.  8248$846-l  and  90019346-1  17,246,400 
elima  3$KV  70:1  ratia  wira  waand  aMaldad  all- 
Sllad  40*H  X  iro . $77.$0 


2  ^  LOW  INERTIA  SERVO  MOTORS 

DIEHL  Typa  FPE  25-11  75  Valt  60  ayala  4  watta— 

naw . $34.50 

KOLL8MAN— 45  Valt  60  ayala  4  wafta  1500  RPM— 
naw  . $22.50 


TJO-7'AP  86.30  UORSOJ  81.85  UO-185aJ81  60 
UG-12/U  .95  UO-85/U  1.75UO-I91AP  .80 

rOlO/U  1.50  UO-86/U  2.50  MX-195  U  .75 

U018/U  1.25  UO-87/U  1.00UG-t97/U  2.80 

UO-IO.OJ  1.80  UO-88/U  1 .85i  UO-201/U  1.95 

UO-21/U  .95  UC}-89/U  1.60  UO-308/U  .85 

UO-21A/U  1.50,  UO-90/U  1.60  UO-306/i;  1.80 

U021BaJ  1.35  UO-08  U  1.85  UO-224/U  1.40 

UO-22  U  1.35  UO-102,'U  1.15  UO-236  U  3.85 
U022B/U  1.65!  UQ-103/U  .68,17(1-245  U  2.30 

UO-33  U  1.20  UO-104/U  1.40  110-254  U  2.75 
Ua-28B'T7  1.90  UO-106/U  .15  UG-256'U  2.45 

no-24  U  1.30  UO-108/U  2.60  UG-260  U  1.35 
UO-26'U  1.35  UO-IOO/U  2.601  UQ-261/U  1.60 

UO-27/U  1.30  UO-146/U  3.65iUO-262  U  1.60 

UO-27A/U  2.95  CW-150/U  .60  UO-273'U  2.25 

UO-29/U  1.55;  UO.166/US3.50  UO-274  U  2.75 

UO-30/U  2.80  UO-167/TJ  5.85  UO-275  U  5.60 

UG-34/U  16.60  UO-17I/U  2.80  UO-276'U  2.75 
UO-36/U  17.50  UQ-173/U  .40  UO-290/('  1.36 

UO-37/U  17.50  UQ-175/U  .15UO-29t  'U  1.75 

UO.$7/U  2.30  UO-I76/U  .  15  UO-306/ (J  2  95 

UO-58/U  .80  UO-177/U  .24 


OIL  FILLED  CONDENSERS 

VDC:  Prica  MPD  VDC 

400  $.5$  .l-.S  2000 

400  1.4$  .38  2000 


MISCELLANEOUS  EQUIPMENT 

l-UF  Saltyn  Indlaator  . $$,9$ 

8CR-5I5  eampl.  w/dynamatar.  eantral  Sax _ 80.50 

PE-218  Invartar— 28  VDC  ta  11$  VAC  400  ay 

l$00  VA .  40.S0 

G.E.  $02INJ3A  Invartar— 24  VDC  ta  118  VAC 

400  ay  48$  VA .  32.5$ 

Amparax  tB90  Gamma  (^attr .  f.87 

Pawarvtat  1228— I I5/230V  Inpat— O-270V  a«t 

®  8  amp . 37.on 

EIHAC  35T  lanixatian  Gaapa .  Sw8$ 

ATR  Impart  8VDC  ta  110  VAC  60  ay  7$W.  .  22.9$ 

R-7/APB.2  Raealvar  .  40.50 

R-70/AP8-IS  Raealvar .  48,10 

FL-8  1020  ayHa  SItar .  2,90 

RM-2t  ramata  aantral  pnit .  $.96 

RM-14  ramata  eantral  imit .  8.06 

RTA-lB  12/24  V  dynamatar . 48.00 

BC-I20$-CM2  Raealvar . 12.66 

CY-230/MPG.I  Radar  Cantata . 878.S 

Camplata . 60.75 

T-9/APQ-2  latt  tuPaa .  (6.50 

RCA  AVR-19  Baaaan  Raevr . 18.80 

Ptanaar  Tvpa  OOO-IB  InvaHart— 29VDC  ta  IftV 

800  ay  7  amp  AC  (ntad) . 22.01 

G.E.  Invartar— 28VDC  ta  120  VAC  808  «y 

750VA  I  A . S0.IP 

Navy  SD-3  Radar  camplata  . 1208.00 

Navy  DP-14  Direction  Finder  camplata .  308.00 


QUOTATION  UPON  REQUEST  ON  ANY 
CONNECTORS  NOT  LISTED  HERE 

M-358  MC-277  PL-259A  PL-325 

M-359  MC-320  PL-274  80239 

M-359A  PL-358  PL-284  .80264 

M-360  PL-269  PL-298  TM-201 


75#0  2.8S 

7500  12.50 

12KV  S.OS 

I4KV  4.70 

UKV  4.45 

I4KV  8.45 

2tKV  14.45 

338VAC  3.45 

440V  AC  3.10 

440VAC  4.25 

440VAC  4.50 


93-C 

93-M 


49120 

49121A 


D-16S950 

D-166133 


F:8-$85696-5 

F:i^9172-1 


OILMITES 

VDC  type 

480  OM-48t2 

400  OM-4005 

400  OM-410 

400  OM-425 

408  OM-458 

488  OM-481 


Typa  Prioa  Par  M  Pt.  1  Typa  Prl^ 

Ri^/U .  8140.00  I  RC^22/V.. 

RO-6  U .  180.00  RO-22A/n 

RO-7'U .  85.00  RO-24/U.. 

RQ-8/U .  135.00  I  Ra-26/U.. 

RO-O/U .  250.00  !  RG-29/U.. 

RO-9A/U .  275  00  i  RO-34/U . . 

RCKIO  U .  240.00  Ra-35'U.. 

RO-ll/U .  135  00  RO-64A/U 

RO-12/U .  240  00  RO-55  U.. 

RO-13.'U .  216.00  RG-57/U.. 

RO-17/U .  650  00  RO-58/U.. 

RO-IS'U .  900.00  RO-58A'U 

RO-19/U .  1250.00  RO-69.  T7. 

ttO~20/V .  1450.00  Ra-62/U.. 

R021/U .  220.00  RO-77/U.. 

ADD  25%  TO  PRICES  SHOWN  FOR  QUANTI¬ 
TIES  UNDER  600  FT. 


Price  Par  M  Pt. 

1160.00 
386.00 
675.00 
475.00 
50.00 
300.00 
900.00 
97  00 
110.00 
325.00 
65.00 
80.00 
70.00 
75.00 
100.00 


HIGH  VOLTAGE  TRANSFORMERS 

6.E.— Pri.  II5V  08  ay.  Saa.  $290V  00  MA— 12.6  KV 

IntalPtlaa  . $18.10 

G.E.— Pri.  II5V  60  ay.  Sac.  0250/38S0/20i0V  66  MA 

12.5  KV  InaalPtian  . $18.50 

Raytliaan  Pri.  II5V  80  ey.  See.  8580/$46ev  CT  43 

MA  Harmatlaalty  aaalad  . . $22.50 


forms  20%  cosR  with  orthr,  balance  C.  0.  0. 
Uffftss  rated.  Atl  prict  oof  F.O.0.  our  wcro- 
houso,  PhKa.,  Puna.,  subfoci  to  chpttgo  with¬ 
out  ootico. 


354 


February,  1952— ELECTRONICS 


SEARCHLIGHT  SECTION 


r 


715-19  ARCH  ST.  PHILA.  6,  PA 

felephones  -  market  7-  6771-  2  -3 


LECTRONIC  RESEARCH 

TUBE  SPECIALS 


SYNCHROS 


ARMY  ORDNANCI,  NAVY  ORDNANCI  AND  COMMIRCIAL  SIZi  1.  3, 

S,  «,  7  •nd  •  GENERATORS,  MOTORS,  CONTROL  TRANSFORMERS, 
DIFFERENTIAL  GENERATORS  AND  DIFFERENTIAL  MOTORS  IN  STOCK 
I  Sr  7M  N  C-449M-*  C-7124*  C-71 

I  M  76  X  C-M701  C-7MI0  C-71 

;T  SN  a  2J1F1  C-4M4S-2  C-7M11 

>  «DG  B  2Jiei  C.4B40B-1  C-7B4IS 

>6  M  M  2J1H1  C-7n4B  C-7B13I 

COMPLITI  LISTIN6  SYNCHRO  CAPACITORS  IN  STOCK 


Ttrms  70%  cosA  with  ofOef,  balonc9  C.  0.  D. 
uiiitu  raltd.  All  prim  iwt  7.O.B.  our  wan- 
hoasp,  Hula.,  Pcam.,  sabiact  to  cAofi9o  wHh~ 
oat  aatko. 


ELECTRONICS  — FtBruory,  1952 


3SS 


TYPE  OR  NO.  VOLTAGE 


A.16B-m 
DEST^IR 
6068217 
Ksewi  L04 


E-11800-1 

SH-280 

anoo 

A-Tt-E-12R 


16878 

M101 


7H'«1IH'*UH' 


DYNAMOTORS  AND  POWER  UNITS 


SEeley  8-4143 

MANUFACTURiRS  AND  DISTRIBUTORS:  WRITE  FOR  CATALOG 
otort  DiKtcr  oi  thkouoh  rout  local  pakts  ioitri 


SEARCHLIGHT  SECTION 


833  W.  CHICAGO  AVE.,  DEPT.  SL,  CHICAGO  22,  ILL. 

Februarr,  >952— ELECTKONICS 


JL 


Wimtr 
MmOttw 
GgabtiI  Ind. 


F.  A.  Smith 
WMttm  ElieL 
SifMJ  ElMt 
Strombtrt  _ 
Amflo 
John  Ootor 
John  Oitv 
Dolco 

Wtotorn  Eloet 
Bondi  I 
Bondix 

Frtctionol  RAfrt. 

Eloctrahix 

John  Oottf 

Emorton 

Etodrohii 

Gon^Eloct  _ 

Qononil'Eloet 

QononI  Eloet 

Diohi 

B«idix 

Bondix 


MOTORS  AND  SELSYNS 


6VBC 

12VDC  1.4A 
13VOC  «A 
24VOC  t4A 
24VDC  J6A 
118VAC  60  Cy 
118VAC  400  Cy 
24VOC  .06A 

_24VDC _ 

24VDC 
28VDC 
27VOC  1.4A 
27.8VDC  .28A 
2BVDC 
^bC  1.76A 
28VOC  1A 
28VDC  11A 
88VDC  .1A 

28VOC ^ _ 

28VDC  tIA 
2a6VOC  1.8A 
87JVAC  400  Cy 
80VDC  AA 
115VAC  400  Cy 
110VAC  60  Cy 
110VAC  60  Cy 
110VAC  60  Cy 


SPECIAL  INFORMATION 
Lf.  ohoft 

Lf.  NMfL  Shorn  Wd 
ohoft.  1/1f  HP 
160  FL-Ox.  toroHO 

Comploto  Mowor  aiiemhly _ 

lOBCnii  Mower  (lim 
25  CFM  Mowor 
U'lroMt  1  160  HP 

ohoft  .009  HP _ 

Toioohono  Hnflnf  chadt  motor 


W'llH*  ohoft  Soirloo  Roo. 
i/xlH'  ohirft  Sorioo  Rov. 
i^'xH'Mttft  Uood  In  ART  II 
A'kV  ohoft  20  Dof.  rolition 
oMfl^Sofloo  Roy. 
vi'xS*  ohoft  1  80  HP 
Vil^'oMftl  38  HP 

Sol^  tronomittor _ 

16.  iMR 
Soloyn  lonorotor 
Syndiro  ropootor  ooloyn 
Synohro  dHforontiol  ooloyn 
Synchro  tronomittor  oohyn 


THIS  EQUIPMENT  IS  THE  FINEST  AVAILABLE,  BUILT  BY  LEADING 
MANUFACTURERS  AND  UNCONDITIONALLY  GUARANTEED 
BY  WELLS.  MANY  TYPES  NOT  LISTED  ARE  IN  STOCK.  SEND 
US  YOUR  REQUIREMENTS  FOR  IMMEDIATE  QUOTATION. 


250VOC  JMA 
280VDC  UTTOA 
220VDC  JI60A 
288VOC  .080A 
28BVDC_JM0(^ 
28SVDC  .075A 
286VDC  JI78A 
106VDC  .180A 
328VDC  JOQA 
_220VOC^070i^ 
100VDC  .blA 
8B0VDC  JNQA 
S80VDC  .060A 
2I0VDC  .100A 
_220VOCJ»^ 
aOVDC  .06QA 
400VDC  .185A 
676VDC  .16QA 
aOVDC  .060A 
MOVDC  J28A 
laovDC  .loeA 

500VDC  OlA 

c^ 

lOOVDC  MA 
160VDC  jnOA 
14JVOC  16A 


WHh  broefcot  menntfnf 
No  mountino 
WHhtaMooIoto 
No  monnUnf 

No  NiMtini _ 

No  moyntini 
No  mountino 
WlthboooM 


WHh  booo  Nolo 

Cont  duly.  No  moundni 
With  booo  Hoto 

Jntormittont _ 

Cont  Duly.  No  omuntlni  _ 

Pwr.  UtiH  W/DM  160 
OYN,  FHIor  ond  MounMnf 
Pwr.  UnH  W/DA3A 
DYN.  FHIor  Md  Moundni 


ADEL  CLAMPS— HUGE  STOCK— SEND  US  YOUR  REQUIREMENTS 


ML3418>2M  , 

MLa418-42 

DM6IAZ 

11711f7A  « 

50Y82AB82_ 

1171Q61B  ~ 

9047 

ML341 8-254 
ML3420-164 
_ia802BA_ 
OM91QA 
DM92A 
PE86M 
DA-1A 
OHM  M 


I  27JVDC  1.BA 
13.8VDC  2.46A 
14VDC  2.6A 
’  27VDC  1.4A 

__27VOC  J.8A _ 

27VDC  I.SA 
27VDC  1.78A 
27.SVDC  1.6A 
27.5VDC  4QA 
27JVPC  IHA 
2WPC  JA 
2BVOC  1.1A 
2fVDC  1.28A 
28VOC  1JA 
28VDC  i.g 
28VDC  1.4A 
28VOC  SJA 
8MfDC  8A 
1IVDC  13A 
I3VDC 

IIVOTSST" 


Woodn|houoo 

QtmnJElwt 


CHECK  WELLS’  HU6E  STOCK  FOR  IMMEDIATE  DELIVERY  OF 
QUALITY  COMPONENTS  AT  SUBSTANTIALLY  LOWER  COST 

•  RetUtors  •  Condantart  •  Wira  and  Cabin  •  Ca-ax  Cannoctart  •  RacHfiart 

•  Trantfannart  •  Ckakat  •  Micra  Switcho*,  Taf9la(  •  Antannat 

•  Accnttariai  •  Etoctrank  Attambliat  •  Dial  Light  Atsamblio* 


G.E.  MoM  ftAII2liJ7.  4«00  ILP.U.  Motor  Ctm- 
potmA  wooad.  IM  Wmu.  Input :  ITT  DC  OutMM; 
MT  DC.  81f.  OofPt.  U.  8.  Aw 


SAMSIMJItA.  Input:  fT  roltn.  44 
BPM.  Output:  40T  DC  nt  LI  tapn. 


W.B.  K8‘1SI>»  liMur  flnvtooth 
W.m,  K8-8TU  fur  8CBA4T  Bndnr 
W.B.  BS-SMl  Ifoitr  Drlvuu 

SO- 1  Pnrnbollo  Refluetor 


8CR5tS  Tmnrmlttor  Brwlrrri  Bmad  Huw 

TTR  Traamltton  115  wntt  Ship  U  Short 

BCV44A  Trunspoodon 

RTT  AN/APN-l  Rrcutroru 

BC-41SB  Modulnton 

BC-  1S44M  look  Boim— Lnrpt  qonntltj 

Sworp  Ouoorutor  Cnpndton  5/10  infd. 


SEARCHLIGHT  SECTION 


MOTOR  GiNIRATORS 


••  9.  IIV,  .4PP.  OnuCTlMi  with  Mijutlw  Cm- 
tfullOT.  I  fMd  RbooTS  run  Bm  uT  Sport  Pnrti 
laehidiaf  Spurt  Armnturtt  tor  OMorutor  tad 

MotoTruU  99.  oa  nauMt.  Now . t28I.M 

2  KVA  (PKMto  ud  Htrrtn.  HIT  DC  9  IMT  AC. 
54  9-  IdlM  tt  I  Ph.  9iMt  Motor  OP  IMT.  54  ey. 

Ntv.  Bipoft  tratod . $IM.M 

1.21  KVA  Aim-ChulMT*.  tSI  DC  to  114  AC.  44 
9.  1  Ph.  iSillj  eeeloted.  SptMhprooT.  Bull  Btur- 
ina.  OMitriracal  itorttr.  Now.  eiMplttt  with  kit 

0f  Spnrt  punt . II71.IS 

M.Q.  144.  Holtav'Cohol  Motor:  444T,  IPb.  44  9.. 

90A.  1/5HP.  1750  RI*M.  0«fM>rttor:  70V.  3r^l44 
Or..  .144KTA.  Bultor:  115DC.  lA.  New...tf7.IS 
Typt  CS*2IMB.  440T  AC.  44  9..  IPh..  1544  TA  to 
875  DC  tad  t44T  DC.  NOw . t44.M 


(Him  HS-2lftH.  Ntn  tm  PU/lA  Input  lli/tM. 
44  9,  1  Ph.  Output  115.  4M  e.  1  Ph.  1104W 

MV  6c  tt  4  OMpt  Mow . IStCii 

6.E.  Modtl  M-2INJ)A.  Input:  MT.  DC.  Output: 

115V.  404  9..  415  Tt.  Now . MtS 

LMMd  Elot.  Ct.  Htdol  PE244A.  Iwut:  SITMIC. 
M  Ampt.  Output.  40T..  404  9.  445  TA.  Ntw  tQ.14 


DYNAMOTORS 


tt  40A  or  MT  DC  tt  MA.  Rtdlo  FUtOftd.  .^9- 

pltio  with  lint  Switch.  Ntw . liA44 

Elt9.  44V  DC  to  1 14V  AC.  44  9.  1  Ph  >  44 

Ampt  Ntw  . MAI# 

Eloor.  »V  OC  to  1 14V  AC,  44  9.  1  Ph.  4.4S  Amm 

Ntw . 121.44 

Tm  PE44C.  Par  um  with  8CB51I  Trtotalltor- 

Bteoiftf.  Brtad  mw  In  tipoft  etoto . $11.44 

Ctrtor  IT  DC  to  444T  DC  tt  1T5  alia.  Ntw  444.14 


AMPLIDYNES 


SMALL  D.C.  MOTORS 


Elwtrtlun  Corp.  tf  (UmtdA  P/0  vtat  fta  ■9t9> 
bly  79  8CK-441-TI.  1/S5RP.  14.5T.  LIS  tapn. 

MOO  BPlt  Prtoo . 4I4L44 

Ottor  tm  E.7.4.  IT.ST.  l/MHP,  1444  RPM. 

Shunt  wound.  Pitot . 41444 

OooMTt  Co.  Tm  EBL6.  MT  DC.  44-1  par  rntto. 
f9  UM  With  tm  B'4  lnt«rTtloinoC9.  Prtoo  11744 

SYNCHROS 

Ford  lott  Co.  TmSSDQ.  Brtnd  Now...  .m.M 
Eloetrolut  thruuo  Motor . 414.14 


BASIC  SCOPE  UNIT 

Par  SO/IISV,  400/2400  mtoo 
Port  •#  PofWMStor  AN/APA-10 


tnd  low  ?olttP»  Ottpply.  ISOT  DC  and  904T  DC 
Utortd  tad  rtfultud  tad  444T  DC  tad  IMOT  DC 
ftNtrod.  CtL  tobt  ■ochto  ptrt  of  chaalt  Um 
3BP1.  31B1.  I-TRISO.  SRtOT.  SRtO.  Ml 

and  OAKS  DC  rtlaarttr  tubt.  Hto  eootroli  for 
Intraalty,  foeua.  tux.  focua.  Brtnd  New  ItM 
tubea . I24.54 


TEST  EQUIPMENT 

T»*11T/U  Laalo  Pat.  Motor  tT4  la  TM  MC 
TB*47APB  Tm  OooTM  MOMa 


R111A/APH-5A  Rccthtr— 1000  to  4044  MC. 
Ar/AHi-4  Tunlnf  UnlU  TN-IT  <74-344  MC) 
AN/AFK-4  Tuaiao  Ualta  TN-Ii  (M4-1044  MC). 
AN/AFm-4  TOatof  Unito  TN-14  (fOO-lMO  MC). 
TU-54  TttalBg  Unito  <114-174  MO. 

BCliOl  A^-4  Tat  SMt. 

AN/APA14  Ptnonato  Adtptan  U9T/44  aclao. 


Antetnt-Trtna-Boe  UnM  ABO-L 
Btdar  Bat  8Q  eoapleu  with  aarta. 

Modultta  irpt  80-11. 

Pulat  TIbm  CUS-50AOD  <8D-S  Btdtr) 
Btda  Ciynul  Ualta  M.Ute.  Btymoa. 

INllB  Sylrtalt  Modoa. 

Baaata  Adtplara  CBM-84  ATO. 

BO  Barla  ieaMnry  Opatrol  Ptatla. 

SO  Scftoa  Trtnoniititr-  Btaltar  unit 
CARD  HAKK  Betrlna  COatrol  Uaita  tor  BO  I 
AuxUltfT  Bactlfler. 

BO  Beeclltor  Pow9  Uaha  CBP-MABN. 

SO  Rtetlltor  Poww  Unit  CEP-MABM. 

SO  Modttlatlea  OtaOTstora  CBP-S5AAH. 

SO  Btdtr  Bretiftra  CRP-MABD-L 
SO  Coaptott  trtna.  RF  Coupling  AaaaMia. 
SO  Powtr  Ooatrol  ChaaMa, 

SO  DrlT9  Modulator  AaoMhttta. 

SO  Ceaptott  acta  tgulpaiuH  aorta. 

SO  iMdnfldtr  Modtralattla  ktta. 


CRYSTALS— W.E.  TYPE  CR-IA/AR 

5414  -  4554  •  4S74  •  4474  •  4514  •  M14  •  44T4  • 
44M  -  4440  -  7174  •  7554  -  7144  -  7544  >  7444  • 
47M  KUo^lea.  AvallaUt  la  quoatlty. 


BEPLACSMINT  PARTS  POR  BCS4B  MODEU 
N«  1C  L,  R  AND  BC  224  P,  K 


All  l.P.  trtaa..  ladudtag  C  W.  Oac.  tad  lUl 
flittn. 

4  tang  eondeaaara.  tagrtvtd  frtat  ptaato.  nnapHta 

dial  mtchtniim  awembllM,  Dual  Voluaa  Cootrtli. 
Circuit  Dlagraaa.  etc. 


AMPLIFIERS 

OB  Bartt  tm  KTICI  444  atoa 
Ceaactat  Oucnut  liaa  BC-TIK 
ftmfhrTT  gapfltftr  tor  Btdtr 
latonwaauMctUa  tm  BC-444 


MIeromt  tmi  AT-44.  AT-S4.  AB-IM 
APT-1  Dto^  Antaata 

TDT  Btdtr  • - Bom 

Ptftbolota.  Magaaatnm  Dlahao  ITM*  dlt. 
8CB  4M  A  (Ptrtof  BC-lfl-B  Aataat). 


rOTINTIOMITIRS 


O.R  No.  4  RC44P14  tor  54  ctOa  14  tarn. 

O.B.  No.  4  RClSin— In:  llO/SToo/l.  Out: 
15/MT-75-154A 

MtU09  APS-M— la:  lll/lM/44/1.  Out:  11/MT* 

45-150A 

Torm  TrtUar  Supply.  In:  lM/44/1  09: 

MT-IMA 

RAM  Tlbrtt9  Pow9  Supply 
Coaplett  tptea  a  rtqoeat 


HI-VOLT  CAPACITORS 

.15  Mfd..  MKV . 124.54 

.15  Mfd..  15KT . 122.M 

.5  Mfd..  ISKT . 144.14 

1  MTA.  UKT . $44.M 

l.Mfd..  r.SXT  . $12.44 

1  Mfd..  4.MCTA . 4IAI4 


MISCELLANEOUS 


TERMS:  RaM  C«wc»ni«  Nat  SR,  FOR  Riaaa. 
villa,  Ntw  Yafk.  All  MavcliaaRl.a  CaataatuR. 
Prtca.  SaNact  tt  Cliaa»a 


400  CYCLE  TRANSFORMERS 

AUTO.  tM  V.  O.R.  CW  N<l  MOlSt.  _ 

KVA  .MW-UIP  Tolu  tM/S4S/M«/US.  Nm  I4.M 
FILAMENT.  4M/M0t  n.  laaot;  t/t»/M/S*/IM/ 
lli/liST.  oatpw:  tVtA/.SVlA/ITSA/fTtA 

9T(A/i.lVtA/AMA.  Nur . ILN 

THRTRATRON  POWER.  ttO/lMt  <9.  ■■itAm 


PLATE  WCCO  K8te«0,  ttt/Mt  a-  PH;  IliT.  Rm: 
IMA-O-tlM  U  .WTA  irrtt  T  TMN).  BmM 

NlkM.  Wt.  It  lb.  Nu> . II.H 

Platt,  nurawwa  «T4tM*i  IIM  TA  Prt:  IN- 
UOT.  9ta  w.  1  PH.  Rm:  IMfT.  OaUr  I  Mi  it 

I.IKT  laaU.tlM.  Bnad  aw. . M  M 

PULTE  A  FIL.  WECO  KStUf.  4M  cr.  Prl:  IISV. 
ai:  tM-t-tM.  8n  at;  Thna  AFT 

fIlAH S NT."  ■  tH/itti'  imkXMRRNM. ■ .  Pit : 


FTLAHSNT.  tN/S4M  CM.  WKO  KRNU.  Pit: 
IIST.  Rm:  i.nri.ttA/«.MTl.aA  lUnuat  iMIA 

wt  t.S  Iba  N«. . . . . .  Ittt 

PLATE  A  FIL.  tM/S«M  <a.  PH:  t/M/IirF.  Rm: 
ai-lMtTDC  at  LOIA.  Rab  aMtaYDC  at 
IMNA.  fU  RMa:  ttYLSA/AUraSA  (bM 

isatTi/iTiA/mA  . ^ . -.Jkti 

RETARD.  tM  V.  WHCO  KRMM.  4  H«T 


M  CYCLE  TRANSFORMERS 

FILAMENT.  RartNMa  BnwHl  Con,  PH:  llfY. 
8m:  AtTtSA/AIVLiA/Am.laA/ASTO..  AA 

HMi  IlMtatM  TrtM.  O.  R.  tm  T-544tA.>-^9. 
Tol^  114N-1S5.  Induettaot  RT.  Wlading  l^K 
Honitoa.  Out^:  Peak  Vatupa  tt.4KT. 

•51444501.  Ntw . Hl.lt 

Nlgk  VaNtit  TratA  WtoUnghoua  Prt:  111.  44  a- 
Sou:  15.444  CT..  44  MA.  Good  f9  B1-P9  M *9 
up.  C.  T.  unaouadad . ISt.14 

PULSE  TRANSFORMERS 

PULSE.  WECO  KS-M4t.  SiwNU.  Hlltaa.  PMba  1 
isaa  Iraa  HT  tuba  TMud  at  MM  Polua/M  aad 
5«NT  bmA  Wdi.  1-1-lt  obUA  Wdf.  l-WTJ 

ohau  t  of  Wda.  i.Sw.taSB  at  iM  tm . SAM 

PULSE.  WWO  D-HI31C.  5#  Kc  to  4)IC. 

Ola.  a  IV  blab.  IM  w  MM  lAw.  lUw. . .  SI.M 

RAYTHEON  VOLTAGE  REGULATOR 

AdL  bWDt  laaa  M-ISET..  M  a.  1  PR.  IbHaw: 
uSt..  M  WiSa,  W  N  1*  Rm.  Wl  M  WaTiFH 
I  tli'  L  t  4V  w.  OtwIom  aialaclaA  RiMdUv 
cMMnirtM.  ^aNultwA  HaaeUl . HATS 


SONAR  EQUIPMENT 


I  aaitlal  Mt  ft  Mata  mHa  I  n 
atl:  WHabt  aod  «ba  Mr  kai:  4ST 


MISCELLANEOUS 

Cbtbod.  Ear  HtaMi  tar  r  taba . lAn 

Tartaa  tm  liolar  Ccatrala  Mt  watt . SIAM 

It  df  WantaMa  M*  albaw . MAt 

Adil  dauM  tmctad  um.  aHU  tar  wHw 

SNMk  Maaau  Lonl  asTT. . I.M 

Rbnk  btaoata  U.  A  Rabbtr  aaiiaC . J.M 


SOUND  FOWiRID  FHONBS 

WMtort  Ktotcrto  No.  DlTlSll.  Tm  a  Caakiaa- 
tioa  hoidoa  tad  mat  alerophant  Brtad  ana  la- 

olttdtng  M  ft  af  rubh9  tettm  ahto . .Tf  17.44 

Anitaatto  Elat.  Ct.  Nn  OIJ45AO.  Btodltr  to 
tbott  but  lartudlag  Ihrott  alwrfiphai  ta  tddHton 
to  ehaat  alaakona  Brtad  aaw  with  14  ft  rukha 


U.  8b  laatraaat  Ct.  Nt.  A.24B.  Ceaglau  with 

ITahtoti^pluf.  Braid  taw . 417.44 

Wa  I.  tm  TB-I4M  Ntndtat  Now . IIKM 


ELECTRONICRAFT 

INC, 

27  MILBURN  ST  BRONXVILLE  8,  N 

PHONE  BRONXVILLE  2  0044 


ELECTRONICS  — Fabniarr,  7953 


J57 


SEARCHLIGHT  SECTION 


R-HS 


TUBES 


TUBES 


BRAND  NEW!  STANDARD  BRANDS!  NO  SECONDS!  COMPARE 


RADAR  — COMMUNICATIONS  — TEST  EQUIPMENT 


RADIO  HAM  SHACK  Inc. 

-139  GREENWICH  STREET  .  NEW  YORK,  N.  Y 


WANnOI  WANTEDI 

MIIITMT  nST  sm  «  (aiNMHNr 

TS-lt,  It.  tf.  U.  If.  IM,  1T4.  in. 
Mf,  ate.  APR,  ARC.  ART.  AP8._^A. 
BC  •qaipnMBt  and  parts.  AIm  TUBn 
quantitr.  WRITE.  WIRE  OR  CALL. 


AN/TP$-3  POtTAILI 


Ftbnmr,  r9S2— aCCTRONICS 


SEARCHLIGHT  SECTION 


334  CANAl  ST. 


WAILrr  S  9643 


OVER  1,000 
DIFFERENT 

TYPES 

A.C.  TELEPHONE  TYPES 


AIRCRAFT  SOLENOID 

CONTACTORS 


BJtOM  24VOC,  DPDT  ISS  otia 

«B420  . ».M 

BJX-42  11  or  14  TDC.  HP  Dbl* 
bcMk.  141  ohm  CT  «Blta  II J* 
BJU  inocutool  LotehiMI  4TDC 
4PUT.  14  ohm  «•  0041.  «ual- 
prooT  ihiold.  11  PlB  Phui  Boos 
*R43S . W-tS 


50  Amp  Contacts 
24VDC,  SrST, 
Doubt*  Mok*. 

Spoc.  #94-323S1A 

Allen  Brndlej.  BaUetln 
Xfl419.  109  ohm,  #R10& 
floM 

Hnrt.  Cnt.  No.  f93R4.  ISO 

ohm.  #R10SH . 91.M 

Sqnnm  **0**.  CIam  ItlO. 

ISO  ohm.  #RtS. . .  .9S.t5 
Cntler  Hammer.  Bulletin 
4041HSB.  100  ohm.  #R24 
ft.t6 


CItro  BIMOa*  HTAC,  K.  lA  BRSM.. 
Clan  Tym  C*  UtYAC.  2A.  IB  BB191. 

AMnaHe  F  Tyoa  BA  119TAC.  4PDT. 
#B159  . 

Aataaratk  F  tm  BA  llfTAC.  DPDT. 
«R190  . 

*  Oetal  ataf  barn 


ALLIED  BO  &  BOY 

SHIAVY  DUTY 

10  AMP.  CONTACTS 

B0I30U  tVDC.  SPOT,  doubl. 

moko.  144  ohm  (KM . 11.21 

BOI13S  14TDC.  Dhl.  mM, 

bmk.  244  ohm  «B1M . 11.1* 

B04021  4VDC.  3PDT.  14  ohm  *BS1S.  .  .K.21 
BOI312  IIVIIC.  8*  ohm.  *041  mM  framo  oalT 

oortortit  4BC-SS4  .  4*4 

BOYX40  11  m>..  DPDT.  3*44.  «BSIT . Kt.N 

•NI2D34  t4VDC.  4PDT.  SST  ohm.  *B434.  .0.44 


GM  12000  SERIES 


200  Amp  CoBtocts, 

24  VDC,  SPST, 
Doubt*  Mak*, 

Sp*c.  #94-32324A 

Hart.  SpM.  No.  t4»A.  C»L 
No.  «S4Rlt,  TS  ohm. 

BRllTA  . BtM 

A*4*Ut«.  R4.  *•  ohm. 

«R1T4  SBA* 


DUAL  COIL 
10  AMP  CONTACTS 

H?  I2S«  t  llVDC.  SPOT.  43  ohm 

»R3M  . SI.M 

q  V/.  ISM*.!  MTIKL  SPOT.  *4*.^ 

k  A  ,r;m  . 12.45 

"  127*2.1  H  MTDC.  SPOT.  140 

ohm.  4R140 . 11.75 

12443-1  14VIK-.  1A1B.1C.144  ohm.  #1343  11.25 


ROTARY  RATCHET  RELAYS 


G.E.  CR2791  SERIES 


CR27*IBI4*n4BP  I*.*** 

4  WTiT 

CB279IBI9«J9  M  TDC. 
SPOT.  IHO  ohm.  SA  c<m- 

tacu  FiusT  . si.n 

CB779lBli9l43  9-lSYDC. 
VHMf  ■  SPDT.  90  Ohaa.  SA 

. 

CB27tlBl99J4  4  •  BYDC. 
SDPT.  It  ohM.  tA  eoo- 
taett  FB991 . 91.29 

CR279IBI99F3  94VDC.  fPDT.  199  oha.  SA  eon 

tacu  »R194  .  9B9 

CB279IBI9IV49  ItVDC.  DM*,  aehe.  199  ohm 

19A  cootaoU.  YB195 .  79$ 

CII27flDl07F3  94VDC.  DPDT.  199  ohae.  SA 
eonteoU.  eeraalo  inauL  #R2J9 . 99.99 


100  Amp  CoNtocts, 
24VDC,  SPST, 
Doubt*  Mok* 


Alien  Bradley.  Part  No. 
X9SS9S.  6S  ohm.  #R€09 

BB.M 


200  Amp  Contacts, 
24VDC,  SPST, 
Double  Mako, 
Spec.  #94-32424A 


D.C.  SENSITIVE 


- -  299B9  BBM  48TDC.  RPiyT. 

9009  oha.  9  aa  *B4»^ 

H29I  TililUriB.  14TDC. 

99349  Prftaa,  MTDC  SPOT 
.  994 

99942  Taftaahraa.  MYDC.  HahM  9  Breato  One 
itAf.  1C)  900  oha.  Antl-OiBaaity  Araa,  Low 

Laaa  Bahellta  LmuImIoo  #r171 . 91.29 

99929  Caak.  24VDC.  Maka  1.  Braala  Oaa.  <1A. 

1C)  300  oha  Oraak*  InaulaUoa.  9107..  999 
99929  6.C.  ISYDC,  9P8T  aa  KAa).  199  ohm. 

»R42fi  . 9^99 

99931  Caak.  12-94VDC.  MalM  4.  Bieaka  (2Aji 

21».  ISO  ohm  9IU0S . 91.29 

99999  RBM.  14VDC.  DP8T  aa  (tAa).  390  ohm 

*R24S  . 91.25 

99939  B.B.  24VDr.  SPDT.  (tAal.  ISO  ohm. 

»R40J  . . aa  91.2$ 

99937  6.C.  t4VDC.  Double  Make,  SOO  ohm, 

aRlORO  . $l.iD 

95937  RBM.  Same  aa  *ai09O.  tRingR.  .  ||.25 
19937  Allied.  Rame  ae  »R10MO.  «R108. .  .$1.59 
23912-9  RBM.  94YDC.  8FDT.  m  okaa. 
#R17I  . Tils 

7291  ARC  94VDC.  SPDT.  SOO  oha  »R406.tl.2S 

7292  ARC,  MTDC.  DI*8T.  n.a  <tAa)  MO  ohm. 

Aotl'Capadty  Araa  CaraaUc  Insulation. 
#R3M  . 91.25 


RBM  23995  9  aa.  SPDT.  1909  oha.  9R4lfl 

BBM  239Z9  9  aa.  BPDT,  MM  oha, 

W.C.  (WImIuM)  Ka*4*S  *  mh.  lA.  1| 

1C.  100*  ohm.  #R*S* . 73 

Kuraaa  MMoal  It  aa..  SPDT.  lOM  okM 
9B417  . .^4 

CIva  Tyoa  i  (KlOt)  9  aa.  BPDT.  Mi 

oha.  «RM . 1 

Aataaatia  9939A7  9  aa.  lA.  ItM  ohfl 

#108  . . . ^ 

Caaka  Type  C  4  ma,  lA.  05M  oha.  *R8^ 

Clara  BII913  <K19l)  8  aa.  SPDT.  Ml 

ohm.  #RS88 . 72 

Ctaa  AM93  8  ma..  SA.  96M  oha.  #B4oA 


AntaUte*  B8.  8  ohm, 

#Rlt8  . BB.7f 

Onardlaa.  14999,  i  ohm. 

#R1S9  . B9.M 

Hart.  Cat.  No.  494R1IA.  8 

ohm.  #R991  . ft,AB 

Oatler  Hamaaor.  Bulletin 
9941H189A.  19  ohm. 

#Rlt9  . $9.96 

Laach.  Part  No.  TI19-84.  I 
ohm.  #R«9I  . B9.M 


9BMSl-t.  99TDC.  14  ohm 
Start.  149  ohm  Hold. 

#Rt99  . $9.96 

$$M$l-9p  78VDC.  49  ohm 

Start.  990  ohm  Hold. 

#R990  . $SJU 

•iBBBl-4.  llhTDC*  999  ohm 
Start.  9999  ohm  Bold. 

#RiBl  . $iJM 


aECntONICS  — F*brawr,  1952 


SEARCHLIGHT  SECTION 


LEADING  SUPPLIER  OF  ELECTRONIC  S  AIRCRAFT  EQUIPMENT  _ 


A  C.  MOTORS 


INVERTERS 


nUCMKON  STNCMtONOUS  MOTOR,  Ty»a 
R>,  11R  V,  M  Cy„  4  W„  2  RPM. 

PRICI  RS.M  KA. 
TtUCMROM  SYNCMRONOUS  MOTOR  Tw« 
■C,  11R  V,  M  Cy,.  •  W,.  M  RPM. 

PRKt  $4-M  lA. 
lASTlRN  AIR  OlVICa,  Ty^  ill.  SycRf 
■MR,  IIS  V.,  4M  Cy..  I  4,  ROM  RPM. 

PRICI  S1S.M  lA. 

HAYDON  TIMING  MOTORS 
110  V.,  60  CY. 

Tyy  14M,  2.2  W.,  4/S  RPM.  PRICI  SS-OO  lA. 
TYPI  1MO,  2.2  W.,  1/240  RPM. 

PRKI  $S.OO  lA. 
TYPI  1440,  2J  W..  1  RPM.  PRICI  SS.OO  lA. 
TYPI  14M,  U  W..  1-1/S  RPM. 

PRKI  $S.OO  lA. 
TYPI  14—,  S.S  W.,  1  RPM.  Wmi  iMtt  mH 
MtsmatU  •■oastao  ^’VSIcf'sl.T?!! 
TYPI  1440,  2.2  W.,  1/44  RPM. 

PRICI  SS.OO  lA. 


SERVO  MOTORS 

CK1,  PIONIIR,  2  4  404  Cy.  PRICI  S10.00  lA. 

CK2,  PIONUR,  2  4.  400  Cy.  PRICI  S14.00  lA. 

Cn,  PIONIIR,  2  4.  400  Cy.,  with  40:1  nOac- 
Nm  tMT.  PRICI  S1S.S0  lA. 

10047-2-A,  PIONIIR,  2  4,  400  Cy.,  wHh  40:1 
raOMtlM  tMW.  PRICI  S10.00  lA. 

MINNIAPOLIS  NONIYWILL  Tya  0,  Part  N«w 
OSOSAY,  IIS  V.,  400  Cy.,  2  4,  OMH-ta  ra- 
Oactlaa  taat,  SO  Ibt.  hi  taraaa. 

PRKI  SIO.OO  lA. 

MINNIAPOLIS  HONIYWIU.  AmallHar  Tyya 
fl40S,  IIS  Y.,  400  Cy.,  UaaO  with  ahaaa 
malar.  PRKI  $10.00  lA.  WITH  TUOIS 


WINCHAROIR  CORP.  PU-14/AP.  MS7S0. 
1*4^  24  V.  D.C.,  40  Amy  Oal^  IIS 
V.,  400  Cy.,  1  4.  S-S  Aawt. 

raKI  $100.40  lA. 

MOLTZIR  CAOOT  TYPI  14«P,  lB4wt  M  V.  D.C 
at  S4  Amy,  Oalpat  24  V.  at  2S0  Y.A..  400 
Cy,  aa4  m  V,  400  Cy.,  at  SOO  V.A- 1  f, 
PRICI  $7SM  liL 

PKNIIR  TYPI  12117.  lapat  12  V.  D.C,  OaN 
yt  24  V.,  400  Cy.  at  4  VJL 

PRICI  $90.00IA. 

PIONIIR  TYPI  12117.  lapat  24  V.  D.C,  Oat- 
pat  24  V,  400  Cy.  at  4  VJL. 

PRKI  $SO.OO  lA. 

PIONIIR  TYPI  12114-2-A.  lapat  24  V.  D.C, 
at  S  Ampt.  Oatpat  IIS  V.,  400  Cy.,  1  4 
at  4S  wattf.  PRICI  $100.00  lA. 

6INIRAL  lUCTRK  TYPI  SD21NJSA.  laaat 
24  V.  D.C.  at  SS  Amy  Oatpat  IIS  V,  400 
Cy,  4SS  VJk..  1  4.  PRKI  $IS.M  lA. 

LILAND  PI  210.  lapat  24  V.  D.C  y  00  Amy 
Oatpat  IIS  V,  400  Cy,  1  a  y  1.S  IC.V>. 


REMOTE  INDICATING  \ 
COMPASSES  : 

26  V.,  400  CY. 

PIONIIR  TYPI  ANS7S0-S  laOlcatar  aa4] 
ANS7S0-S  TtmwmHtat.  ] 

PRKI  $40.00  PIR  SIT] 
KOLLSMAN  TYPI  404K-OS  laOkatar  aa4  470-1 
01  Traaamittat.  PRKI  $1S.OO  PIR  SITj 


D  C  MOTORS  i 

« 

DELCO  MOTOR,  TYPI  SO,  4S7S0.  27  V.,  D.C,< 
140  R.P.M,  with  Oraka.  PRICE  $22.S0  EA.« 
JAieiR  WATCH  CO.  TYPI  44K-2  CaatactwJ 
Matar,  S  la  4.S  V,  Makw  aaa  yalact  pyj 
aacaaO.  PRICI  $S.S0  tA.3 

6INIRAL  lUCTRK  TYPI  SOAIOAJST,  27  V,j 
0.S  amy,  0  y  la  layaa,  250  RPM.  3 

PRICI  $10.00  IA.j 
OAROIR-COLMAN  CONTROL  MOTOR,  Typal 
AYLC  S001,  27  V.,  0.7  Aaipa,  1  RPM.  Caa-j 
lahw  2  ay.  (halt  nrltehat.  SOO  ha.  Ibt.3 
laraaa.  PRKI  $O.SO  IA.J 

WHITI  RODWRS  lUCTRK  CO,  Tyy  400S< 
Na.  S  V,  U  Aaiy,  114  RPM,  laraaa] 
7S  la.  Iba.  PRICI  $10.10  IA.J 


ENGINE  HOUR  METER 

W.  Habba  Ma4al  MI-277.  RacarOa  raa- 
•f  Hmo  ap  10^  20  f*  SO  volft  D.C. 

PRICI  R1S.S0  EA. 


PIONEER  AUTOSYNS 

TYPI  AYI,  U  V,  400  Cy.  PRKI  $I.S0  lA. 
TYPI  AYS,  24  V,  400  Cy.  PRICI  $S.S0  lA. 
I  TYPI  AYloe,  M  V,  400  Cy.  PRKI  $1S.OO  lA. 
I  TYPI  AY140,  24  V,  400  Cy.  PRKI  $1S.OO  lA. 
ItYPI  AYS4D,  24  V,  400  Cy.  PRKI  $10.00  lA. 


’PIONEER  AUTOSYN  POSITION 
•INDICATORS  &  TRANSMITTERS 

!tYPI  SMT-17.  DM  praOMtaO  0  la  140*.  24 
;  V,  400  Cy.  PRKI  $20.00  lA. 

ItYPI  4007-30.  Daal  Dial  praOaataO  0  la  SOO*. 
a  24  V,  400  Cy.  PRKI  $SO.OO  lA. 

LtYPI  4SS0-2-A  TrammHty,  24  V.,  400  Cy, 
I  2:1aayfalla.  PRKI  $20.00  lA. 


VOLTAGE  REGULATORS 

LILAND  lUCTRIC  CO.  TYPI  0,  Carbaa  PUa 
lyy  laaal  21  la  SO  V.  D.C  RapalataO 
aalyl  lils  y  S  Amy  PRKI  $4.S0  lA. 

WISTIRN  lUCTRIC  TRANSTAT  VOLTAGI 
RIOULATOR  Spac.  Na.  V-122BSS,  Laa4 
K.V.A.  O.S.  lyal  IIS  V,  400  Cy.  Oalpy 
a^mlabla  fiam  02  la  IIS  V. 

PRICI  $10.S0  lA. 


\  RATE  OR  TACHOMETER 

I  GENERATORS 

lASTIRN  AIR  DIVKIS  JS4A,  .02  V.  D.C  py 
RPM.  Ma.  apaa4  SOOO  RPM. 

PRICI  $17.S0  lA. 

ILICTRIC  INDICATOR  CO.  TYPI  R4t  Ralatlaa 
laOkaty,  110  V,  40  Cy,  I  4. 

PRKI  $14.00  lA. 

•INIRAL  lUCTRK  TACHOMITIR  OINIRA- 
TOR  TYPI  ANSSS1-I.  Vatlabla  traaaaacy, 
S  4  aatpy.  PRICI  $2S.00  lA. 

OINIRAL  lUCTRK  TACHOMITIR  OINIRA- 
TOR  TYPI  ANSSI1-2.  VaHabla  Iraqaaacy, 
S  4  aalay.  PRKI  SSO.OO  liL 


SYNCHROS 

IP  SPICIAL  RIPIATIR,  IIS  V,  400  Cy. 

PRKI  $20.00  lA. 

2J1FS  OINIRATOR,  IIS  V,  400  Cy. 

PRICI  $10.00  lA. 
2Jiai  CONTROL  TRANSFORMIR,  S7.S/S7.S 
V,  400  Cy.  PRICI  $10.00  lA. 

2J1F1  OINIRATOR,  IIS  V,  400  Cy. 

PRICI  $10.00  lA. 
2J1H1  DIFFIRINTIAL  OINIRATOR  S7.S/S7.S 
V,  400  Cy.  PRICI  $10.00  lA. 

SSDO  DIFFIRINTIAL  OINIRATOR,  00/00  V, 

400  Cy.  PRICI  $20.00  lA. 

SO  OINIRATOR,  IIS  V,  40  Cy. 

PRICI  $S0.00  lA. 

W.  I.  KS-SOSO-U  Stea  SO,  IIS  V,  400  Cy. 

PRICI  $IO.OO  lA. 

D  C  ALNICO  FIELD  MOTORS 

OIIHL  TYPI  SX  FD4-2S,  27  V,  10,000  RPM. 

PRKI  $10.00  lA. 

DILCO  TYPI  S040444,  27  V.,  10,000  RPM. 

MiCI  $1S.OO  lA. 

DILCO  TYPI  S040S70,  27  V.,  IMOO  RPM. 

PRKI  $IS.OO  lA. 

DILCO  TYPI  S072400,  27  V.,  10,000  RPM. 

PkKI  $1S.OO  lA. 

BLOWER  ASSEMBLIES 

^JOHN  OSTIR  TYPI  MX21S/APO,  24  V.  D.C, 
;>  7,000  RPM,  1/100  H.P.  PRICI  $10.00 

;  IWISTINGHOUSI  TYPI  FL,  IIS  V,  400  Cy, 
•  4,700  RPM,  AIrflaw  17  CF.M. 

<  PRICI  $10.00  lA. 

I  'DILCO  TYPI  S040S71  Maty  aa4  RIawy  Aa- 
aambly,  PJM.  Maty,  27  V.,  10,000  RPM. 

niKI  $1S.OO  lA. 

GENERAL  ELECTRIC 
DCSELSYNS 

•  ;STi«-PAR,  TRANSMITTIR,  24  V. 

PRKI  $4.S0  lA. 
'ISDJIl-PCY,  INDKATOR,  24  V.  Dial  matfcyl 

1—10*  ta  +4S*.  PRKI  $4.00  lA. 

SDJ11-PCY,  INDICATOR,  24  V.  Dial  marhad 
0  ta  SOO*.  PRKI  $7.50  lA. 

RECTIFIER  POWER  SUPPLY 

HammaN  IMctrlc  Mfa.  Ca.,  Madal  SPS-1S0, 
Inay  valtaaa  AC  24S  y  2S0,  40  cyda,  S 
pWoBBy  21  OntMf  2i  VoltBa  120  •■»§•* 

contliNiMn  0«ty.  27*^Mtli4  22V^^  21^ 

CoiiMm  DC  V«lf  tmwfm,  DC  mmm 
motor  mm4  0  point  top  swltoli  vorlaMo 
omtpmf  voltppo.  %rmmm  now.  frko  $350.00. 


NsHyS^ 


MISCELLANEOUS 

SPIRRY  AS  CONTROL  UNIT,  Part  Na.  4440S4. 

PRKI  $7.S0  lA. 
SPIRRY  AS  AZIMUTH  FOLLOW-UP  AMPLI- 
FIIR,  Part  Na.  4540S0,  wHb  taby. 

PRICI  $S.S0  lA. 
SPIRRY  AS  DIRECTIONAL  OYRO,  Part  Na. 
4S402P,  IIS  V,  400  Cy,  S  4. 

PRKI  $2S.OO  EA. 
PIONEER  TYPI  12000-1  GYRO  SERVO  UNIT. 

IIS  V,  400  Cy,  S  4.  PRKI  $20.00  EA. 
ALLEN  CALCULATOR  TYPE  Cl  TURN  0  RANK 
INDKATOR,  Part  Na.  21  SOO,  20  V.  D.C. 

PRKI  $15.00  lA. 
TYPE  Cl  AUTO-PILOT  FORMATION  STICK, 
Part  Na.  OlOOOAS.  PRKI  $1S.OO  lA. 

PKNIIR  OYRO  FLUX  OATI  AMPLIFIER  Tyy 
12074-l-A,  1 1S  V,  400  Cy. 

PRKI  $40.00  EA. 


AT  NECK  ROAD.  GREAT  NECK.  N.  Y. 
Telephone  GReat  Neck  4-1147 
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Wattam  Unlaa  aOdran: 
WUX  Gray  Hack,  N.  Y. 
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NCHROS  •  AMPLIFIERS  •  AINICO  MOTORS  •  SHUNT  MOTORS  •  BLOWERS  •  RATE  GENERATORS 


SEARCHLIGHT  SECTION 


UNITS  •  TORQUE  UNITS  •  AMPLIDYNES  •  INVERTERS  •  ELECTRONIC  SERVO  SYSTEAAS  •  TACHOMETER  GENERATORS 


IMMEDIATE 
DELIVERY 


SYNCHRONOUS  MOTOR 


W.E.  8.11tSS2t. 
For  2  phaM 
240  cycU 
operation. 

6ft  volts. 

Frtco  fi.70  each 


BODINE  NSHG-12  MOTOR 

Comtoat 

▼.  D>C  Gover- 
nor 
3400 

hp.  Stock  #8A-S9. 
Prtco  817A8  each. 


SELSYN  SPECIALS 

General  Electric  types  2J1F1. 
2J1GI.  2J1H1  and  type  2J1F3 
aircraft  units.  400  cycle  units 
designed  for  use  with  turret 
control  systems.  Prices  on 
Request. 


Sybfroctionol  HorooFower  AC  Motors 

Eastern  Air  I>evlres<^-72B — lift  ▼.  400  cy. 

1/50  h|).  I'ont.  duty  4700  rpm. 

K.  A.  I>.  J-Sl— 115  r.  400  cy.  1/100  hp. 

K.  A.  D.  J>40B — lift  V.  400  cy.  1/250  hp. 

K.  A.  D.  J-SS — 115  v.  30  400  cy.  sychronoos. 
Mehl  tUP-tt-l^llft  V.  400  cy.  1, 100  hp. 
Hvnrhnm-OOO— 110  v.  $0  cy.  1  rpm. 
lftt>don  30228— >115  v.  40  cy,  I  rpm. 


C  AMPLIFIER 
Pioneer  Typo  12077 

lift  V.  400  cy.  One  Tube  Servo  Amplifier 
using  saturable  reactor  type  output  trans¬ 
former. 

Limited  Quantity 


DC  Motor  Spociol 

1%  hp.  28  ▼.  DC.  mo¬ 
tor.  Magnetic  brake. 
Electric  Specialty  Co. 
type  HCA32B. 

L*roa  AvaUaMe. 


Op 


FULLY 


^guaranteed 


Id  i- 


Pioneer  121S0-4-B 
Input  21  VDC  at 
14  amps.  Output 
120  V.  400  cy. 
atnale  phase  at 
l.ll  ampa  1140 
VA.)  Voltage  and 
frequency  regu¬ 
lated.  Made  184» 
Stock  j2SA-804. 
PHce  MAO  each. 


I^daad  8D-fiS~(lt285)~Input  28  volts  DC 
at  40  amps.  Output  lift  volts  three  phase 
400  cycles  at  760  va.  0.20  P.F.  Second 
output  voltage  of  24  volts  400  cycles  at 
(0  V.A.  Voltage  and  frequency  regulated. 
Designed  for  use  with  various  autopilota 

stock  #MA-so».  Pries  $99.50  MKh 


Aircraft  Gaoarater 
Eclipta  NEA-3 

Output  lit  VAC;  U.4 
amps  too  cycles  at 
2400  rpm.  Also  20 
VDC  at  4  amps. 
Stork  #SA-204.  Price 
fSt.M  sack. 


%  HP  DC  MOTOR 

KItuttrIr  .Upt^ltp  r®.  HCASIST. 

!4  volt.  DC.  IlOO  rpm.  Stock  «SA-Stl. 
SpwUI  Price  ftl.M  each. 


C1B  THYRATRON 

Speelal  offer  —  Larse 

quantity  CIB  thyrntron. 
nvnilabl*.  New.  orlcinnl 
pncklns-  Write  for  quan¬ 
tity  quotation. 


AC-SERVO  MOTORS 


'A.  Voltage  and  fre- 
uency.  regulated. 
;ont.  duty.  Stock 
2&A-144.  Price  SfiSJia 

m 

(PK-118>  Input 

24  VDC  at  100 

1"H 

vT'roo  cy.  1  4  at 

IftOO  VA.  PP  0.2 
W.E.  Spec.  KS- 
ftSOlLl.  Stock 

S2»..Tbe«r''  1 

Pll  OIIHInsiMim 

•  »  e 

aan  • 

Russel  Electric 
and  Leland.  Input 

28  VDO  at  22 
amp.  Output  116 
v.  400  cycles  at 
1600  VA.  PF  0.2. 
Stock  3tSA-ll2A. 
Prim  g4*.M  earh. 

PtoMer  Typo  CK-t 
It  V.  4«l)  cycle,  flxml 
phu.,  var.  pbAM  4t  v. 
max.  1.05  In/oa.  Stall 
torque.  Rotor  moment 
of  tnortln  7  gm/em:  With 
40:  1  gear  roduction. 

Large  Qty. 

Pricea  aa  Reqaert 


FORD  SERVO 
MOTOR 


tor.  1ft  watts  output. 
BuOrd.  247217.  Stock 
jrSA-29L  Prtaa  848.60 


Pionaar  Sarva  Malar 

Type  10047-2A.  2  a  440  cycls 
low  Inertia.  24  v  fixed  phase. 
43  v.  max.  variable  phase. 
St04  k  9SA-20.  Fries  fl2.M 


—  SERVO-SPECIAL  — 

Law  Inertia  Serve  Meter 
400  Watts  Ontpnt 

111  volt  2  ph.  2  pole.  40  cy.  Mfd.  by 
Pioneer-Bendlx. 

Usen  built  In  Fan  Motor 
Navy  Type  CM-211618A  W.E.  KS-lftlUlLl 
small  Qty.  Only 


1  H.P.  VARIABLE  SPEED  DRIVE 
LmIs  AIHs  A4iMts-Sas4a 
Squirrel  Cage  A-C  motor  and  an  electro¬ 
magnetic  clutch  and  pilot  governor.  Speed 
range  0-1060  rpm.  Three  phase.  202  v. 
operation.  20  cycles.  DC  excitation  O-IO 
volts  Small  quantity  available. 

D.C  ALNICO  FIELD  MOTORS 


400  CYCLE 

AIRCRAFT  ACTUATORS 

Manufactured  by  AlrResearcta.  Ill  volt  404 
cycle  operation.  2H*  linear  travel.  Stnt. 
load  200  lbs.  Ten.  7ft-100  Ihs.  Comp.  78-100 
lbs.  Stock  #SA-22t.  Frftas  iS4aM  sneh. 


Rodto  CoMpsfis  mdiCBtor 

I-82F.  Compnan  ladlentor. 
0-220*-6  In.  dial.  24  v.  444  cy. 
1-12  V.  40  cy.  Ideal  position 
indlcntor.  Stock  #«A-1I4. 

Prica  $«.S0  Offdi 


SYNCHROS-SELSYNS 

ISF.  lO.  6G.  5F,  KT,  5HCT. 
ftSDO.  6DO.  68G.  ISP.  IH8F. 
40.  4DG.  70.  2J1P1.  2J101. 
2J1R1.  2J6FB1.  2JIR1.  2J1. 
P2.  XXI.  X.  XV,  VII,  II,  ftV, 
etc. 


products  CO. 

4  Godwin  Ave.  Paterson,  N.  J. 


WRITE  FOR  USriMO 
PricM  F.O.B.  Fatarson 
Phone  ARmory  4-3366 


.SPECIALISTS  IN  FRACTIONAL  HORSE  POWER  MOTOR  SPEED  CONTROL 
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SEARCHLIGHT  SECTION 


([ne^^RK^^^ADIO  tube  y# EXCHANGE  | 


TYPE 
OA8..  . 
OA3..  . 
OB8..... 

OC3 . 

003 . 

CIA . 

C1B . 

1B81A... 

1B88 . 

1B83 . 


PRICE 

TYPE 

PRICE  1 

TYPE 

PRICE: 

TYPE 

PRICE 

TYPE 

PRICE! 

S8.00 

8J81 . 

17.95' 

4J41 . 

199.00 

307 A . 

4.95 

788A . 

3.95 

1.50 

8J88. 

17.95 

C5B  .. 

3.95 

310A . 

7.95 

723A/B. . . 

17.95 

8.00 

8J86 

87.75 

5BP1 

6.95 

311A 

7.95 

784 A . 

4.95 

1.75 

8J87 . 

89.95 

5BP4 

6.95 

318A 

3.95 

784B . 

6.95 

1.50 

8J31 . 

89.95 

5CP1 

6.95 

383 A . 

85.00, 

785A . 

9.95 

4.95 

8J38 

69.95 

5D81 . 

87.50 

387A . 

3.95' 

786 A . 

6.95 

6.95 

8J36 . 

105.00 

5JP1 . 

87.50 

388 A . 

9.95 

786B . 

56.00 

8.75 

8J38 

17.95 

5JP8 . 

19.50 

350A . 

7.95 

786C . 

69.00 

3.95 

8J48 . 

150.00 

5JP4 . 

87.50 

350B . 

5.95 

788AY.... 

87.00 

9.95 

8J49 

109.00 

WE6AK  . . 

8.50 

357A . 

80.00 

730A . 

88.95 

17.95 

8J50 

69.50 

6C81 .... 

89.50 

368AS  . . . 

6.951 

801A . 

1.00 

8.95 

8J61 . 

75.00 

C6A . 

3.95 

371B . 

8.95' 

808 . 

4.85 

19.50 

8J68 . 

.  75.00 

C6J . 

10.95 

385A . 

4.95 

803 . 

7.95 

4.10 

8K25.... 

37.50 

7BP7 . 

7.95 

388 A . 

8.95 

804 . 

13.50 

33.00 

8K88.... 

.  37.50 

7DP4 . 

10.00 

393 A . 

8.95 

805 . 

5.95 

19.95 

8K89. . . . 

.  37.50 

18AP4 

55.00 

394 A . 

7.95 

806 . 

85.00 

9.95 

8K41  . . . . 

.  150.00 

15E . 

8.95 

MX408U. . 

.75 

807 . 

1.69 

49.95 

8K45.... 

149.50 

15R . 

.95 

41 7  A . 

87.95 ' 

808 . 

3.50 

69.95 

8V3G. . . 

8.10 

NE16 . 

.68 

434 A . 

19.95 

810 . 

11.00 

1.35 

3B84 . 

5.50 

FG17. 

6.95 

446 A . 

1.95 

811 A 

3.15 

1.75 

3B24W. . . 

7.50 

RX81 . 

3.95 

450TH.  . . 

45.00 

813 

8.95 

4.85 

EL3C.... 

5.95 

FG33 . 

18.95 

450TI _ 

45.00 

814 

3.95 

1.75 

3C84. . . . 

1.95 

35T . 

4.95 

464 A . 

9.95 

815 

3.50 

8.00 

3C31 . . . . 

5.95 

45  Special . 

.35 

471 A . 

8.75 

816 

1.45 

3.75 

3DP1A. . 

.  10.95 

RK39 . 

8.95 

587 . 

15.00 

889 

18.95 

6.00 

3E89 . 

15.50 

VT58 . 

.85 

WL530. 

3.50 

829A 

13.95 

8.00 

SN4.. 

5.50 

RK78.. 

1.95 

WL531... 

88.50 

889B . 

15.95 

5.00 

4A1 . 

1.75 

RK73..  . 

1.95 

700A/D.. 

85.00 

830B.... 

.  11.50 

8.50 

4BS6 . 

.  10.95 

100TH 

9.00 

701 A . 

7.50 

838 . 

7.95 

1.00 

4C87.... 

85.00 

FG105.. 

19.00 

703 A . 

6.95 

838A.. 

9.95 

6.95 

4C88.... 

35.00 

F183A 

8.95 

705 A . 

3.95 

833A... 

49.95 

4.95 

4E87 . 

.  17.50 

803 A . 

8.95 

707 A . 

17.95 

834 . 

7.95 

3.75 

4J85 . 

.  199.00 

811 . 

.95 

707B . 

87.00 

836 . 

4.95 

.35 

4J86 . 

.  199.00 

81 7C.... 

.  18.00 

714AY.. 

17.95 

837 . 

8.95 

90  QO 

4j87 . 

.  199.00 

848C . 

.  10.00 

715A . 

7.95 

838 . 

6.95 

87.00 

4J31 . 

4J38 - 

.  199.00 
.  199.00 

844A.... 

849C.... 

.  18.95 
4.95 

71 5B . 

71 5C . 

18.00 

85.00 

845 . 

5.59 

.90 

4J33.... 

.  199.00 

850TL... 

.  19.95 

71 7A . 

1.95 

849 . 

58.50 

1.75 

4J37 . 

.  199.00 

874B . 

3.00 

718AY/EY 

48.50 

851 . 

80.50 

3.75 

4J38 . 

.  89.00 

304TH... 

.  15.00 

71 9A . 

89.50 

860 . 

4.95 

8.7$ 

4J39 - 

.  199.00 

304TL... 

.  14.50 

,781 A . 

3.95 

861 . 

39.50 

889R . 199.50 

914 .  75.00 

931 A .  6.95 

954  .  .35 

955  . 55 

956  .  .69 

957  . 89 

958 A .  .69 

959 .  1.69 

991 . 65 

El  148 . 35 

1880 .  1.95 

1611 .  1.95 

1613 .  1.38 

1616 .  8.95 

1619 .  .89 

1688  8.75 

1684  .  8.00 

1685  .  .45 

1851 .  1.85 

8050  .  1.85 

8051  .  1.80 

8018 .  4.85 

8013 .  8.95 

801 3  A...  5.95 

8080 .  3.50 

8085  .  6.95 

9001 .  1.75 

9W8 .  1.50 

9003  .  1.75 

9004  .  1.75 

9005  .  1.90 

9006  . 35 


Minimum  Order  $25.00 


ATTENTION  PURCHASING  AGENTS  AND  BUSINESS  MANAGERS 

WE  PURCHASE  COMPLETE  INVENTORIES  AND  ELECTRONIC  PARTS  AND  TUBES  FOR  CASH. 
CAN  WE  HELP  YOU  TO  OBTAIN  URGENTLY  NEEDED  ELECTRONIC  MATERIALS? 

OUR  ORGANIZATION  IS  DEDICATED  TO  SERVE  THE  ELECTRONIC  FIELD. 

YOU  CAN  REACH  US  ON  TWX  NY1— 323S 


TEST  EQUIPMENT 


TSK1-SE 

TVN3EV  Bridge 

RF4 

APA10 

TS10 

TS12 

TS15 

APA28 

TS33 

TS34 

TS34A 

TS35 

TS36 

TS62 

TS69 

CY94 

1TS100 
TS102 
PE102 
TSllO 


TS126 

TS127 

TS146 

TS155 

TS168 

TS174 

TS226 

TS270 

LZ  Sets 

BC1277 

BC1287 

WE  1-147 

Hazeltine  1030 

RADAR  Sets 

&  Parts,  APS  3, 

APS  4. 


AHENTION: 

OIL  COMPANY  ENGINEERS, 
SHIP  SOPPLIERS, 

USERS  OF  SHORAN 

We  have  for  immediate  delivery,  tested  and 
guaranteed  perfect,  new, 

4C28 


PHONE  WORTH  4-8262 


SPECIAL  PRICE 
$35.00 


135  LIBERTY  ST.,  NEW  Y0RK6,  N.Y. 
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CT  TTB  %smr/.tnk.  lit/xa  iikvtmt 

AlVCTAtA— M«V  TBST . $»2J* 

CT  TIB  UXtVCT/MAMA,  «SVCT/*.*A  „ 

AJVCr/»A,nV/JA.  MJ* 

CT-“  -VCT  M.  . 

gfi?A  uTcr  if.  *£2 

CT-t7l  ll#V  Mt  «/.»•.  IV/l«.  ^  ^ 

CT-sn  mtv  4MA  r$/t .  «.•$ 

CT-MT  iMVCT  .M*  svcrm  ^ .  ^ 

CT-TIJ  SS#VCT  .IM  6.S/I .  t.5Vqr^.. .  2.M 

CT-994  t*nOVCT  .#!§  4.1/lA.  2.SVCT/7A. 

CT-M9  M«VCT  •MMASV/SA .  fTl 

CT-#9l  M$VCT  .#9*  5V/1A.  AJV/4A....  4JS 

CT-410  12M  .OM  MA  S.9V/S.1A.  ISV/  _ 

l.nA .  4.M 

CT-1S7  SMVCT  OtiMASV/JA .  2.71 

CT-M4  M#T  •«  4.SV/1.*.  4.9V/4it  ^  ^ 

CT-4M  9MVGT  M  MA  ASV/t.SA.  SV/9A. .  IM 
CT-IM  Mover  lOOMA  ASV/l.lA.  SV/9A..  4.M 
GT-310  6MVCT  .OOSA  SV/IA.  A9/7.SA.  _ 

/O.sm .  IM 

CT-Ml  SMVCT  MMA  SV/SA.  ASV/AA....  4.M 
CT-i4S  SMVCT  7S  MA  SV/tA  lOVCT/tA, 


rr.7»l  MO  TraMi.  t«2.S/$A . 

PTG-Sl  ASV/S-S.  7V/7A  (Tap*  #  2.SV/S^. 

10  lb* . 

rr-074  Aiv/i.sA . . 

FT.IS7  4V/I0A.  ASV/l.TSA . 

rr-101  ov/^A  . 

rT>9t4  S.MV/2IA.  Ss7.TSV/0^ . 

rr  i04  ov,  SA . . 

rr-«s4  sxMV/rsA.  iov/ia.  t.it/ta.  A4V 

A4V/2A . 

FT-M7  0VCT/4SA  . . 


DM414  M  4.2 

DMUA  24  7 

PCmC  11/24  12.4 
4.1 

DO  AR  41  24  1.24 

2Sli4  27  1.74 

ZA4SU  12/M  4/2 

D-U  pMA  U  4.4 


rr-OlO  1240-0-1200  200  M A. 
PT-070  A*«o  inVCT/lO  MA. 

PT-llA  liMOV/SMA . 

PT-40A  40MVCT  N.K.  1%  to 


PT-OSl  41S0V/4O0MA . 

PT-409  Auto:  70V/IA . . . . 

PT-100  1120VCT/770MA.SMVCT/M 
PT-170  Auto  IS0/I40/IS7/ISO— .7tA. 

PT.11A  liMOWSMA . 

PT.070  IMVCT/IOMA . 

PT  ItA  2MVCT/1.1A . 

FT -014  47MVCT/$MMA  tlKV  INS. 


SEARCHLIGHT  SECTION 


ELECTRONICS  — Febmorr,  1952 


WSPECiALSM 


POWER  TRANSFORMERS 

CmiB.  TromfMiMr.— IISV/50-Mcb. 


OM  MA  t-tV/LIA.  X.SV/ 


IMMA  ASV/I.IA.  SV/XA..  4.M 
.ttik  XV/IA,  AV7.1A.  _ 

/«.sM .  IM 

M  MA  (V/>A.  A>V/«A.. . .  4.M 
7»  MA  $V/IA,  lOVCT/IA. 


FltaKMMt  Tmufwm. 


-11SV/S0^  CB.  lap 


TYPEWRITER  DESK 

4o«o.  lOool  lor  tbot  - - — ^ 

n««r.  ooapMt  r1|. 

SoOM  Mvlnf  MMl  mta  b*  umO  to  toooort  oxtro  MOlO* 
MMt  Attroetlv*  frap  ioMi.  Nm.  Ooly  a  $it.fS 
low  loft  .  O 


AUDIO  TRANSFORMERS 

ATMI  Hl-Pl  Special:  PDl:  3040  ohma  PP/8rc: 
«/14/ll/MI/400  ohM  44<10.000  CT.->1  (lb  MW.. 11.44 
ATI42  Ul-FI  DrlTor  PH:  10.004  obaa*  8«e:  40.000  ohm* 

PP  Orida  50-15  KC/l  db . 41.44 

ATiil  Output  to  U.8.  or  Una  PRl:  14.204  ohaw  SBC: 

^OOO/eOO  ohiM  . $1.14 

AT44t  Hl-PI  l>rtTor  (54M  ohmi)  to  P.P.  ootoM  frida 
(4,000  ohms)  10010.000  CY.  10  W.  4T4  to  PP  MO't 
12.14 

AT4M  Inlrrooii  Input:  Bpkr  (*4>l  ohma)  to  frtd 

(250.004  ohflM)  . IDM 

ATOIf  PUta  (18.000  ohma  CT.)  to  Uoo  (14$  ohoMi 

175  w.— OOO-OM  CY . $1.44 

AT4S4  Plato  (10.000  ohM  CT.)  to  Una  T.C.  (500/ 

125130  ohma)  HI-F1--&0  W . $4.44 

AT47S  ICto-or-Una  (450  ohma)  to  arid  (450.000  ohiM 

CT.)  . $1.24 

AT74S  Mlka-or  lina  (4M  ohma)  to  grid  <50.4M  ohma 

CT.)  . It-M 


DYNAMOTORS 


AAV/IA .  U.*i 


PT-U-t  T.tV/tl.lA,  ASV/AmL.  tV/AA.  iV/SA.. .  t.M 

PT^Mt  IA¥  •  ASA  m  IIV  •  ASA .  t.I« 

rr-StA  AS/ASA.  t  >  ASV/7A .  AU 

FT-AJ7  ASV^SA.  7V/7A  TAP  ASV/X.iA  1*EV 

IT.SM  liAST/jATV/TA— XSEVtBW'.'.’".'.:  *AJi 

PT^tt  ASV/SMAWELD .  1».M 

PT-SM  ASV/IA.  ASV/ASA .  A» 


Plat.  Tramformm — 11SV/S0.40  cps  wpirt. 


4M.VCT  N.I..  1%  to  l*.  «.«•  WiT  I 

niM .  . .  j*.ii 

4IS.V/4mMA .  «*.H 

Airto:  TtV/IA . t-. .  2.71 


Tima  Oalay  Salap— 45  Sac.  115TAC-DC  IRA.. 42.24 

Carba*  Ran..  ISV-.OV  #35X448 . p.t» 

AST.iS  Ortvar TraM.  fV4  to  P-P  4ira . 41.24 

DM  14  Oynamatar.  UT  U,  440T.  40  UA  oul.lAM 
Saaa.  Ralay:  I.3MA.  ISK  oham.  4PDT,  4A...tl,24 

Kllia*  Sraahar:  llaarsat.  SSA . 00 

T.IO  Carba*  MIkat.  Now . M 

4oraa*  Mad.  Traaa.  for  OOTa . $1.14 

3.4  MC  Colla  for  ARC-5  #4044.  #7447.  .Dal  42.74 

444  Cy  VaH  Sat.  RN  TraiMtat.  In:  115T.  400  Q 

Out:  T5-I20V.  4A . $12.44 

SC  1208  Pplaa  Taat  Sal  for  SCB  538 . $I7$.00 

ARCS 

U  MODU. 

•  1  LATOR 

LmwmJ  KT/ARCS 
iwapa  inata  Modula¬ 
tor  w  /  d  y  a  a  • 
aMMor  (wplete  w/Tttbea 

1  —  1415.  1  —  1045.  1  — 
TRIO.  Good  (^ood- 
Prtoa . 47.44 

PRECISION 

RESISTORS 

ONRM  OHRM  ONMS 

$  IM  T.SM 

S.0S  2S0  lt,0M 

10  4M  12. OM 

14  464  I7.0M 

44  MO  M.OM 

-  ID-24  ARN.4 

Dual  4-400  Ml 
LAI  croaap.  Mora- 
Cwwf  amt  In  3*  Caar. 
D^^D  B^lpmenf 

14S  IlM  M.OM 

124  4SM  44,M0 

30e  BACH. .  10  FOR  s!L44 
IMK  IMK  ISOK  2201 
40c  KACH. .  10  POR  42.M 

1  MEGOHM. EACH  74a 

LINE  PILTiRS 

LINE  FILTER.  GE-IM 
Amp  Flltar  w/2x$Mfd 
^  all  eaod. 

OparatM  aa 

lltVAC  DC . DI.3? 

IKW  LINE  FILTER, 
alaa*  up  SCI  4  TVI. 
Eaay  to  •• 

Mauat  d3.V5 

Nalaa  Flltar,  lx$lE. 

10  Amp.  . $1.24 

Nalaa  Flit.  Jx$$0. 

4  Amp  . 3S« 

932  PHOTO  TUBE 

fiat  Pbata- 

tuba  haHat  Dl 
raapaaaa.  oar. 
|■^■i  tioblarty  aaaal- 
tl^  to  Rad  aad 
Naar  lafrarad 
THT  Radlatlaa.  Caa 

ba  aaad  wHb 
laeaadaaaaat  Hfht  aauraa. 

RSir..?.*?:.  75t 

All  MircliuilM  ■.arulMd.  AN  pH«m  F.B.B.  N.Y.C.  •.M  M.  0.  tr  CAmA.  Only  sAIvnlnf  cAtriM  «Mt  C.O.D.  RntnN  tnnenfns  miM  P.  O. 

COMMUNICATIONS  EQUIPMENT  CO. 

131  Liberty  St.,  New  Yerk,  N.  Y.  Dept.  E-3  Cha*.  Rasea  Phoae:  DIgby  9-4124 


Buy  TOP  Radio-Electronic  Values! 


SEARCHLIGHT  SECTION 


W.l.  TYPE  400D  VARISTOR 


TRANSMITTING  MICAS 


•1  1000  144S  .nt 

lOUO  144T  Mi 

■  004  1200  A  2 

■001  ISOO  BR  IS  Mi 

.004  2500  4  Mt 

.001  5000  F 

.00S6  5000  A2  $1.M 

.  IS  lOOOV  XS  1.M 

.00007  2500V  3  Mi 

.00005  SOOOV  ISL  1.M 

.0001  SOOOV  F2L  1.M 

.0000  SOOOV  F2L  i.M 

.000025  10.000  PL.S41  l.n 

00015  10.000  PL-315  7.0S 

*  SMMlItO  ivfth  Ri«tor  BrodMt 
*•  OX.  WmIOmo  V«lt^ 

OTHER  TYPES  AND  SIZES  AVAILABLE 


SMIA 

$C«2A 

S««3A 

5004A 

S6KA 


RESISTORS 

1/2  WMI  !•%  *■  T»*«  CKHMtotM. 


ECLIPSE  VOLTAGE  REGULATOR 

5M3A  B«ndlx  KrIlpM  V.R.  IMS  Toll*  (H 
ModrI  2  Slilr  A  at  111 

Stock  No.  5608A  $2.95  co. 


MICA  CAPACITORS 

am  trmm  10  t«  7.000  MMFD  in  CM20.  CM3e. 
CM3S  and  CM40  cam  lim.  Tan  Mica  and  tilvar 

mka. 

ComRl«t«  lull  with  oricM  ovailabi*  apoa  raoueit 


HIGH  FREQUINCY  RESISTOR 

Type  MPO-7 
50.000  ohm  30  watt 

Stock  No.  562SA  $1.95  e 


72  OHM  COAX 


PlostoM  RG-S9/U  Cook. 


FT'tSS  Nhock  Mount  Aaaembljr 

95y  eo. 


STOCKS  OF  FERRULE  RESISTORS 
BLE.  Writ#  far  list  ar  tMtlfy  yaur  ra¬ 
ti.  We  alM  hava  mauntini  cliat. 


PLATE  CIRCUIT  RELAY 


ART/ 13  COMPONENTS 

G.E.  preHHure  awiteh 
CfPlUnM  No.  360454000 

Stock  No.  5730A  $6.50  co. 

Aulolane  Motor.  I  20(h  UP.  38  Volt; 
4.3  .Imp.;  3600  RPM.  Collins  So. 
NY818CB. 

Stock  No.  5731 A  $7.50  eo. 


O.K.  No.  CRJ’tl  B10t»L3»  D.P.D.T.  Plate  clrcuU 
lelay.  SOOU  Otmi  ooll 

Stark  Priaa  ei  KA 
No.  5677A  Each 


WRITE  FOR  SPECIAL  LISTING  OF  SIGNAL 
CORPS  AND  NAVY  TRANSFORMERS.  CHOKES 
AND  SPECIAL  ITEMS. 


THORDARSON 

AUDIO  PASS  FILTERS 


JONES  CONNECTORS 


Band  paaa 
800  to  1300 
cyclea  In¬ 
put  10000 
ohms* 
O  a  t  p  «  t 
25000  ohma 
IdOTel  lODB 


CRYSTAL  OVEN 

X-Thennotrol  I*lu<-ln  Crj-stal  Oreo.  Mfs.  by  Gaaket 
El)(rinerrliit  Co.,  Inc  Model  XT-20<)  6.3  Volu 

A.P.-D.C.  IS  WattA.  Tamperature  75*  Ontrifrade. 
Hol<U  Cryatal  wltU  H*  I*1a  Sparine  havine  Maxi¬ 
mum  Caae  8ize  of  s  *  i**'  Hi*b.  Complete 
Oren  mMLiuras  Ub'  l>iam.  x  34*  Ul<h.  Sundard 
Ocial  Rase. 

8taak  PrIaa  CO  CA 

Na.  5283A  Each 


10"  PM  SPEAKERS 


Macnrt. 


Permoflux  10*  I*M  tH»caker  with  S.15  c 
Parked  18  to  a  carton. 

Mock  PriM 

Na.  133SA  £•<*< 

Cartan  cat  $52.00 


Stock  No.  T48500  Price  to:  $5.50  eo. 


G.  E.  SATURA8LE  REACTOR 

$100.00 


15  KVA.  *670469 


STEEL  CABINETS 

Unpalnted.  11*  aide  x  0*  hifb  x  5*  deep.  Panel 
spa«  f  lu*  X  0*. 

Stack  Na.  PrIaa  C|  AA 

3I07A  Each  ^  ■  ‘W 

PRICE  EACH  IN  LOTS  OF  48.  754 


2  VOLT  BATTERY 


HIGH  VOLTAGE  TRANSFORMER 

tl.OOO  %olt  idOUA.  Half  W.T.  ou  AIM.  Mnloiu 
Elm  lie  Ca 

Stock  No.  5728A  $300.0( 


SIIIMI  t'orp.  Tspe  BB-54A  2  Volt  27  Ampem  Hour 
Btunde  B«ttor>.  Noo-Bplllnhlo  TruuparMit  Atid 
Proid  Plnntic  Cnae  hl«  Built-In  Ball  T>p.  Hj- 
droranen.  3*  x  4"  I  5'  Hl«h  Shipped  l>r>  with 
Acid  In  8el»r.te  Contnlner.  MkI.  by  WUlud. 
Cnrt.n  of  12  m  51  <•  E»>< 

Stack  Pric.  51.95 


AN/APQ-13  MODULATOR  UNIT 

Slcnnl  Corpn  a  llTikSS:  13  W.E.  NNO.  1>-ISI754. 
Oil  filled  modulator  containinc  a  pulse  amplifier 
and  a.48ociated  rectifier. 

$125.00  CO. 


BC838  Antaaaa  Taaini  Units.  Open  Wire  1 
Tjpe 

Stock  No.  5729A  $7.50  eo. 


ELECTRO-VOICE — 602 
DIFFERENTIAL  DYNAMIC 
MICROPHONE 

A  cloae  talklnf,  noise  caorelltng  Speech  Mirropbone. 
ISO  Ohm  Impetiance  Dynamic  Unit  comex  ctmiplete 
with  nreas-to-talk  awitoh  and  5  Ft.  Shielded  Four 
Conductor  Cable,  Brand  New.  Indlvidnaliy  boxed. 

Stack  Price  CIRAA 

Na.  S282A  Each 


WESTERN  ELECTRIC  C-114 
Loading  coils  $2.95  ea. 


83-1 R  COAX  CONNECTOR 


TOGGLE  SWITCHES 


Stock  No.  5«57A 


$ta<^ 

Mo, _  RHf.  Actl«M _ Batlnp  _ 

5443A  HAH  S.P.D.t.  6A’12SV 

52tlA  CarKM  S.P.S.T.  10A-12SV 

54i4A  C-H^(B6B)  S.P.S.T.  SA-125V 

OTHER  TYPES  AVAILABLE 


Primary  115  Volt  60  Cycia  1600  Insulotlan  Ttiraa  6.3  Volt 
Sacondorlot  I 


OIL  FILLID  CONDENSERS 

.049  MPT>  19.00(1  Volt  Vitamin  “Q*’.  One 
Caraalc  Insulated  Screw  Terminal  1%*  x  84* 
X  4%*  Hiah  can.  ^  OR 

HtoA  So.  .'»3WA. 

Stondord  Brand.  Mfr.  Namt  on  Roauoat 


Horizontal  Half  Shell  Mountlnff.  24"  x 
2  13/16*  Mountinf  Centers.  2  13/18*  x 
34*  Core  Size  24*  aboxe  Chaaala. 
Solder  Lugr  Terminals— All  Terminals 
Marked. 


Priro 

Each 


(Ml  Filled  Condanr^r  10  Mfd.  220  V.A.C.  Round 
('an.  2  4*  IMameter  X  3- 4*  High.  •  AK 

dtoofc  No.  5898A.  #*93  eoch 


open  Accaant  to  rated  ar  aaeaptaMa  refaraaaa8  aceaunts.  Others  Pra-paymaat  ar  2S** 
dapasit  with  ardar.  balanca  C.O.D.  PrIaa  F.O.B.  Chicaga  and  suNact  ta  changa  wHIiaat 
natiea.  Marchandisa  sabiaet  priar  sale. 


February,  1952— ELECTRONICS 


SEARCHLIGHT  SECTION 


RT.  AN6LC  BEMO  IS*  L.  OA . 

FLEXIBLE  BECTION.  IS*  U  MaIc  to  fraiAlc. 

FLEX  COAX  SECT.  Appmx  SO  ft . 

%*  RIGID  COAX.  BULKHEAD  FEED-THRU. 


COMMUNICATIONS  EQUIPMENT  CO. 


PULSE  EQUIPMENT 


PULSE  NETWORKS 


MULTI  SECTION  rULSE  NETWORK: 

ALL  RATINGS  RKV  Z=50  OHMS,  "E"  CKT. 


ninMiiMi  riM  l/riS  t/r. 


IIA— n  KV,  "A"  CKT.  1  Bioran  4M  PTS.  I*  ohM  Ima.  tZ7.M 
C.C.  eKV.  "X"  dreult.  S  .S  mkroMroall.  KMO 

PPS.  W  ohaw  Unpedano* . I*.#* 

6.E.  »SB  (3-»4-llO)  «-l.M'4(>3l  5»P4T:  SKT  •  E  ”  CKT  Dual  Catt:  Unit  1, 
3  leatKau.  *  •«  Mlcmar.  IK  PP8.  M  ohnu  Imp.:  Cult  3.  I  8miaofia.JI|4 

mlcniaao.  4I>3  PP8,  SO  oluoa  Imp . pKM 

7.SC3-l-2W-f7P.  T.5  KV.  "IT'  Clroiit.  I  aik-mifc  *00  PP8.  OT  ohaia  Im- 

pnlaarr.  8  noctloao . l7.M 

7.SE4-IS.MI  C7F.  7.8  RV.  Clreolt.  4  MCdoos  IS  mleraorc.  SS  PP8.  ST 

nhJBi  impMAnce  . 8IE.EB 

7.SE38-28B-SFT.  7.5  RV.  "T’  Clrettit.  8  mtrrooM  806  PPS.  S7  ohms  Imp.  ^8 
amloat  . tl*.M 

PULSE  TRANSFORMERS 


<871)  KW  mox.)  1  BteroMC.  or  l/akraoc.  #  SOS  FPB . tSS.IS 

W.E.-KB  MOO  Ifiput  uvurfonaar.  WUMtiof  ratio  betwmi  tormlasU  8-S  aD<1  1-8 
U  1.1:1.  and  bHaaifi  termlnala  S-T  aad  1-8  U  8:1.  Prroumcy  raapa:  88^580 

cjLa.  PrrauUlop  ooro. .  . Jg-g 

W.IL  «DISSE7I  Hi  Volt  Input  pulw  Traoaformor . I27.8B 

6.E.  K24SBA.  WlU  rrooitra  ISKV.  4  mlero  Meond  pulM  on  prL  RreondaiT  df liv¬ 
en  14RV.  IVak  Domr  out  IMRW  a  R.  . 

G.E.  K274BA.  PuIm  Inpnt  Uno  to  nasnotrao . 

Ray  UX  7«B-Pu1m  Outpat  PrL  Sr.  mc.  41? . S-M 

Ray  UX  §442— Pulso  ln?«nloo — 40?  +  . . S'J? 

Ray  UX  73SI  . » 

PHILCO  #8.S8-78SS.  88I-7251 
(ITAH  «9868.  8838.  trS 


MICROWAVE  TEST  SETS 

X  (AND  POWtR  METIR 

rofuUt?  nt  therminor  mmmt  and  brtdfe.  mtcroarameter.  muih  attmiiator. 
X-Band  Wa?««uido  thru-ouL  For  power  aeasureoMOU  anywhere  In  the 
MIOQ  SIC  band. 

BROADBAND  TEST  OSCILLATOR 
Pieq.  ro?erate  SS-8S00  MC.  By  direct  eallbratlna  and  Interpolation 
anU-bUolilaab  tear  drlse.  ronpart.  portable.  Operate*  from  any 

Mouroo  or  batteiy  aouroe.  New.  with  all  tube* . t42S.SB 

TS  m/AR  TS  22S  Tt  MA/AR  CtSB-ABW 

TB  47/ARII  TS  2M/ARW  CWSS-ABM  l-SS 

TS  8S/AR  TS  8t  LU-I  l>222 

TS  U  UNIT  8  l-SSS-A  LU-  l-tSf 


POWER  EQUIPMENT 

STER  DOWN  TRANSFORMER:  Prt.  440'880/110  ?olU  a.e.  SO  eyeles.  3KVA 

Bee.  IIS?.  ISUO  ?olt  buulaUon.  BUe  18*  z  18*  x  7* . t4B.8S 

PLATE  TRANSFORMER:  Prt  :  117  ?.  SO  CR.  See.  17.S0S  •  144  ma.  wUh  ol^. 

Oil  Immereed.  Sue:  86*  z  89*  z  18*  ABehcan . 8t2B.0t 

FIL.  TRANR  UXSSft.  PrL :  lU  T.  SS  ey.  See.  Two  5  ?.  8.8  aap.  wdo.  88 

KV  tiwt  . 824.8S 

VOLTAGE  REG.  TraiMtat.  Amectraa  typ*  BH  8  RTA  load.  Input:  SS/IW  r. 

5O-S0  cy.  output  118  . . fSS.SS 

UX  S8SI  (Rnytbeon):  Prt.:  118  ?.  SO  ey.  1  pb.  Bee.:  8S.00S  r.  884  ma..  f.Si 

KVA..  IHm.:  83*  z  84*  z  lOR*-  Low  Mpneitanee . lltS.SS 

FIL  XFMR:  Koayon:  PrL:  S10/815/280/2SS/830/323/848  ?ae.  SO  ey.  Bee.:  II  ?.. 

.t5  amp..  10  1..  3.^  amp  el:  7.5  38  amp  otj  5  ?..  38  nmpot  #8-107eS.  .837  SS 

FIL  TRANS.  K8S787:  Prt.:  115  ?..  SO  ey.  See.:  8  wdcH.;  ?.  #  5  ampe  each 

15  KV  tern . II5.SS 

VARISTORS 

RADAR  SETS  o-is7i7s . s  .ss 

0-172188  . K.28 

AR8-2.  Airborne,  10  (  M.  MaK>r  UnlU.  0-lsa«7  . 1.86 

New  0-I7I8I2  . f  .H 

APS-4.  Airborne.  3  CM.  Onnpl.  D-I7I82S  . f  .86 

APB-lS,  Airborne,  3  CM.  Malor  TnlU  D-IS23M(38SA)  . |l.88 

Sb-A  Submarine.  2<>0  MC.  CompL.  New  THERMISTORS 

SE.  Shipboard.  10  CM,  (>«ipl..  0-188293  . SI.88 

SF-I.  Shipboard.  10  rM.  CompL.  New  D-IS7S32  (tube)  . il.M 

SJ-I.  Submarine.  10  CM.  (Vimpl..  Teed  D-l7f3M  (bead) . Sl.Si 

SL-I.  Shipboard.  10  cM.  Compl..  Teed  0-IS7SI3  (bwttaa)  . ll.lS 

8N.  Portable.  10  CM.  Compl..  Used  0-I64S88  far  MTB . 

SO.  PnitaMe.  10  (^M.  C««pl..  Used  **X"  baaS  GelSo  ....S2.88 

80-1.  Shipboard.  10  CM.  ComN.,  Ueed  _ 

SO-7.  Portable.  10  CM.  AjMualt 

SO-9.  Shipboard.  10  CM.  Compl..  Used  aaAAMrTBOMS 

Mmh  4.  (hinlayins.  800  MC.  Um  Ant..  mAiemainwna 

Used  2J27  8131  RbS-  1188 

Mark  18.  Ounlaylnf.  10  CM.  Cbnpl..  New  2J3I  8J38  Pks.  ^SOY 

ORN.3.  Beacon.  CM.  Major  UalU.  Ueed  2J8I-A  8J48  7MV 

CRN-8.  Beacon.  10  CM.  CbmpL.  Laos  Ant.  2J22  2i8l  tH-A 

New  2J2S  2J«  73B.A 

SCR-833.  IFF/ AIR.  506  MC.  New  2J32  3J31  7SS  A.  B 


0-I7I8I2  . 

D-I7I829  . 

D-IS23M(38SA)  . 

THERMISTORS 


AN  mercb.  suor.  Moil  orders  promptly  filltd.  All  prktt.  F.O.R.  N.Y.C.  SoRd  M.  0.  or  Cbk.  Only  iMppias  dios.  ttat  C.O.D.  Ratod  concoms  stud  P,  O. 

C  O  M  M  IJ  nr  I  C  A  T  I  O  N  S  E  Q  V  I  P  III  E  N  T  CO. 

131  Liberty  SE..  N'em- York,  N.  Y.  m*.  chm.  domn  Dept.  E-2  Phoae  Mala  4-8373 


10  CM  RESEARCH  EQUIPMENT 

COAXIAL  WAVEMCTER,  W.R  Tranoffllaslaii  type,  usiaf  type  *7r*  fittina. 

calibrated  botwmn  S400  i:.00  MO . IMlS 

LHTR.  LIGHTHOUSE  ABBCMBLV.  Part  of  ST39  APQ  I  A  AFO  18.  BoeM?ar 
and  Trana.  Ca?ttiea  w/aeeoc.  Tr.  Carlty  and  Tm  N  CPLO.  To  BecTT.  Usm 

^  SC48.  8Ca.  IBtT.  Tunable  APZ  8400  rOO  MCBT  8tl?er  Plated . MAIB 

BEACONI^HTh6uSE  cartt?  10  on.  Mff.  Bernard  Blea . eneb  Wm 

MAGNETRON  TD  WAVEGUIDE  Coupler  with  7S1A  Xhiplexer  Ca?tty.  fold 

plated  . S4M8 

SIGNAL  8ENCRAT0R.  usiaf  417A  klyMr^  n00-S888  me.  Output  approx. 

V)  mw.  118  ?ae  power  supply.  Witb  tubas,  new . 842S.88 

REGULATED  ROWER  BURKV  for  OL  44S  type  UshthouM  tubes  (8040.  eto.) 

^  118  ?an.  88  cyulea  Panel  Monntlns.  Lem  tubeo . 888.88 

BT-S8/ARG-S  18  am.  Ufhtbouae  RF  head  e/o  Xmtr.-Ree?r-TR  ea?lty.  eempL 
ree?r.  A  SO  MC  IP  strip  atnf  SAK8  (8C40.  SOU.  1RS7  lineup)  w/Tubaa 

72iA  TR  BOX  eomplete  with  tubas  and  tunlnx  plunsen . SI8.I8 

MeNALLY  KLYtTRON  CAVITIES  for  TOTB  or  &18.  Three  types  araUaMe  S4.SB 

TB  288  CRYSTAL  CHECKER . 83ASS 

F  28/B^-8  FILTERSi,  type  *7r*  tnput  and  output . . 8t2.8B 

WAVEGUIDE  TO  ^  RJOID  COaX  *'T>OORKNOB“  ADAFTDt  CHOKB 

FT«4NOB  SILYKB  VLATB}  BROAD  BAND . 832.58 

AN/ARR8A  IS  em  aeteann  equipment  eooalattnf  of  two  10  cm  wa?efulde  ore- 

tiona.  enrh  polarlaed.  45  de^^ea . par  sat  878.88 

ROWER  8RLITTER:  7M  Klystron  Input  dual  *'N‘’  output . fl.il 

MAGNETRON  COUPLING  FOR  TYRE  72S  MAG.  to  IH*  z  r  Wa?a- 

fulda . IBS.M 

S  BAND  SIGNAL  GENERATOR,  cnmpleto  with  eaUbratad  attenuator.  W.  B. 
eoaz.  waramster.  MrNally  Klystron  0?lty.  Beculated  power  supply  operates 

from  115  V  A.C..  50-1208  Ocles.  Manufactui^  by  W.  B.  . 1988.88 

DAJ  ECHO  BOX.  18  CM.  TUNABLE . 822.88 


1.25  CM  RESEARCH  EQUIPMENT 

COMRLETE  24.918  MC  RF  HEAD.  Inoludtnf  2K:13  Klystron  3131  Maenetron 
and  Mamet,  all  plumblnf.  and  aasoelated  drrultory  la  standard  A-N  pres. 

■uilsed  bousing.  New . 8II99.W 

Law  Rawer  Load . 128.98 

WavafiHda  Laettbs,  1*  to  9*  long,  gold  plated  with  dmilar  Oangea  and 

eoumina  nuts . par  iMa.  82.28 

ARS-34  Retatinf  Joint . U9.3B 

Right  Angta  Band  K  or  R  Plane,  specify  eemblnatlon  of  couplings  desired  il2.8i 

48*  Bang  F  or  n  Plane,  ehoka  to  . . 812.88 

MItarad  Elbaw.  eo?ar  to  eo?er . ...84.88 

TR-ATR-Saetlao.  <3ieke  to  eo?er . 84.88 

FlesIMa  Saetlon  1*  chuke  to  choke . |8-88 

“S”  Corva  Cheka  to  co?ar . 84.88 

Agaptar.  round  to  square  eo?er .  86.88 

Fssgbark  to  Parabola  Hum  with  prensurtsed  window . 827.88 

88*  Twist  .  $18.88 


3  CM  Research  Equipment 
1"  X  Vi"  Waveguide 

I*  x  ''a*  wavsgelgs  in  n*  lengths.  UO  39  fianga  to  UO40  eover.  .par  langth,  $7.88 
Rotating  ialnt*  supplied  either  with  or  without  dark  mountlv.  With  UG4h 

flsniee  . snab.  817.88 

2J42  Magnetran  RmIm  Madaletar.  14kw  max.  rating  Tkw  min.  Plata  voltage 
pulsed  8.5k?  6.5  Amp  .001  duty  cycle,  8.5  usee  pulse  length  max.  filament 
6  3V  .5  Amp.  Includes  magneti'on  mtg.  and  Mower.  Bequlrea  9C45  and 

1  .tB84.  New  . 976.80 

TS  268  Crystal  Checker . 838.98 

Balkhaag  Feed-Thru  Assembly . 818.08 

Press  UTS  Gaaga  Baettaa  15  lb.  gauge  and  prem  ntpite . $18.98 

Rrasaara  Gauga.  IS  Ibn .  82.80 

Dual  Osclllatar-Baaean  Meant.  P/O  APS  10  Radar  for  mounting  two  78SA^ 

klystron  with  cnstal  mts.  matching  slogs,  shields . $42.88 

Dual  OsHllatar.  Mount.  (Back  to  back)  with  crystal  mount.  tunaMo  termination 

attenuating  sIiish  . 118.88 

DIrasttanal  Coupler.  rG-40/U  Taka  off  SO  DB . 817.88 

2K2S/723  AB  Raealvar  local  oscillator  Kljstron  Mount,  ccnplete  with  rrvstal 

mount.  Iris  enupHng  and  choke  coopllng  to  TB . 822.89 

TR-ATR  Ouplaxer  ^tectinn  for  abova . 99.88 

CU  ie6/ARS  31  Direction  CouplM-  85  DR . 828.98 

723AB  Mixer— Beacon  dual  Osc.  Mnt.  w^xtal  hnldw . SI2.08 

Wavagulds  Sactlan  12*  long  choke  to  cover  45  (W  twist  A  2H*  radius  Oh 

dc*.  bend  .  . $4.88 

Twlit  90  g*g.  5*  choke  to  cover  w/preaa  nipple . . 9S.S8 

Wavsgulgs  Saetlens  8H  ft.  long  silver  plated  with  choke  flange . 88.75 

Rotary  ielnt  choke  to  choke  with  deck  mounting . 817.80 

3  em.  mitreg  elbow  ‘*E*’  plane  unplated . 812.98 

U6  39  Flanges . 9  .99 

UQ  40  Chekss . 91.98 

M  degrsa  elbows.  ‘'FT'  or  “lU'  Mane  8H*  radlua . 812.88 

88  gayaa  twist  8*  long . 88.88 

48KW  X  BAND  Radar,  compile  an  dpwrtbi^  and  hlustratrd  in  Jttiy  IMl 


RIGID  COAX— H' 


RIGHT  ANGLE  BEND,  with  flexible  ooax  output  ptofcup  loop . 

BHORT  RIGHT  ANGLE  BEND,  with  prsasurtting  nipple . 

RIGID  COAX  to  (lex  coax  mcmector . 

9TUB-SURRORTED  RIGID  COAX,  gold  plat«d  5*  lengths.  Per  lengtb. 


114"  X  »/8"  WAVEGUIDE 


Mtrag  Elbaw  n  Hanc  ('051-U058 . 

tr  SI.  tact,  chnke  to  choke . . 

CG  8tB/ARQ  13  ir  Flex.  Rect.  1^*  x  %*  Ot> . . 

X  Band  Wave  GO.  1)4*  x  H*  O.D.  1/16*  wall  aluminum . 

Mug.  Tuasr  Attauuatgr  W.R.  guide.  Gold  Mated . . 

Rl-LMrectional  Coupler.  lYpe  "N*’.  Takeoff  84  d.b.  coupling. 

Bt-Dlrectlonal  Coupler,  UG-5S.  Takeoff  85  d.b.  coupling . 

Wavegui(le•to•1^pe  "N*'  Adaptor,  Broadband . . 
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THE  BEST  IN  ELECTRONIC  SURPLUS 


Wilcox  S4A  Rcctlllcr-Powcr  Svpplx,  for  I 
KW  modulated  transmitter.  Deeixned  for 
UM  with  4  or  more  960  t  KW  Tranemitterc 
and  BOA  Modulator.  New.  Uauaed.  WUTB 
FOR  PRICK. 

RADIOSONDE  AN/AMQ-1,  Meteorolofical 
Balloon  transmitter  with  self^contalaM  In- 
strumenta  New  Unlta  with  slide-rule  tern* 
perature  evaluators  and  spare  (sealed)  ho* 
mldltr  elementa  Larce  quantity  available. 
Recefvlnx  and  Recordlnf  supplementary 
eqpt.  also  available.  Type  AN/FMQ-l. 
I^ITE  FOR  PRICKS. 

StT.  DC  to  110V.  AC  KATO  Coavectcn, 
NEW.  yood  to  too  watta 
115V  DC  Co  115V.  AC..  00  ryclca  Motor*OcB* 
eratora  600  Watts  output:  mfd.  by  Saco, 
and  Moltser-Cabot. 

RC-IOS  Radio  Beacon  Eqpt..  designed  for 
use  with  8CR-608  /  608  f  528  /  828  /  110  /  010 
Transmitter-Receivers.  20  to  40  me.  Com¬ 
plete.  export-packed.  NEW  equipment. 
TE-54A  R  TK-55A  Cable  Vuleanlxliir  Calta. 
AT-40/ APR-4  Antennaa 
Tuned  Filter  Chokes,  120  cpa  40  H.,  D.C. 
rea  410  ohms,  with  0.177  mfd  (800  w.v.) 
capacitor.  N.  T.  Transf.  type  T-OD-80S6. 
New.  Hermetically  sealed.  Dim:  6HH  x 

4%*x  IH*.  EACH . iSRft 

Aroertran  Filter  Chokes,  type  W.  0.04  Hen¬ 
ries  at  2.4  ampa  10  kv  RMS  test.  New  unlta 

EACH . $535 

Screw  Plan  Heatlan  Elemrata  Chromolux 
SCB.  Metal  encased.  ISO  W.  110  volts.  Btfc* 
lonn.  1%*  dfa.  New.  EACH . $5.75 

OB  D  R  W  OU  Fuse  Cntouta  Model  9F2D2. 
rated  50  ampa/5.000  V.  or  100  amps/2.500  V. 
rrd.  T.  New  Units.  WRITE  FOR  PRICE. 
BD*7t  Switchboards.  Excellent  Condltloa 
BACH . $553$ 

Dynamstor  DM-t$.  for  BC-24t  Receiver. 

New.  EACH . $73S 

MP-2tA  Mast  Base,  w/lnsulator  sprlnn* 
loaded  for  swlvelinn  and  quick  return.  New 

units.  EACH . $*3f 

T-$/APQ*2  Radio  Traasmlttera  Noise-mod¬ 
ulated  Jamminn  Transmitter,  uslnn  Elec¬ 
tron-Multiplier  Photocell.  For  Jamming 
certain  types  radar  eqpt.  New  unused  trans¬ 
mitters  only,  with  Electron-Multiplier  tube, 

less  other  tubes.  EACH . $553$ 

SB-2S^GTA-2  R  8R-14/OT  Switchboards  R 
Power  Supply,  for  operation  from  llOV.  64 
Cycles  AC*  (with  storage  batteries).  Each 
In  Individual  metal  cabinet.  NEW.  Fries. 
F4Mh  Set  . $5$$.$$ 

Deck  Entrance  Insniators,  bowl  and  flange 
type.  dla.  with  heavy  galvanised  metal 
flange  and  bell.  Top  bell  8t4*  dla.  x  11*; 
brass  feed-thru  rod.  very  high  voltage  In¬ 
sulation.  Individually  packed  In  cartons, 

all  NEW.  15  FOB . $54.$$ 

TS-45AP  Echo  Boxsa.  UNUSED. 

EACH . $5$.$$ 

SCR-5$4  Sector  Sean  Unlta.  Unused. 

EACH  . $$.$$ 

QBE-S  Control  RsetMers.  Type  CBM-202tS. 

Unused.  EACH . $573$ 

BC-$S$A  Radio  Transmitters.  Unused.  Less 

tubee.  BACH . $553$ 

Remote  Antenna  Drive  RM-55.  Hand-crank 
driven  aaeembly,  with  illuminated  asimutb 
scale,  couples  to  any  directive  antenna  by 
means  of  flexible  drive  shaft  and  permits 
remote  control.  NEW  units.  In  woodsn 
cheats. 

Atrcraft^Hlgh  Pressure  Axial  View  Fans, 
24-28  V.  DC.  capaci^  200  cfm.  1/15  HP. 
Model  4581A2A.  NEW  units,  packag^. 
Purchasing  Agents!  We  have  thoueands  of 
oil  condenscm,  transmitting  miens,  resistorm. 
transformers,  transmitting  tubes,  etc.  Check 
with  ue  for  any  epes'tal  requirement. 


GENERAL  ELECTRIC  VOLTAGE 
REGULATOR  A  POWER  SUPPLY 
MODEL  3GVD14B3 


1.KW— FM  88-108  MC  BROAD- 
CAST  POWER  AMPLIFIERS 

Latest  design  and  production,  mfd.  by 
O.b:.  Model  BF-l-A.  Not  War  Surplus! 
RF  AMPLIFIER  Includes  full  Powsr 
Supply  In  modern,  streamlined  cabinet. 
76”  high  20-^*  wide,  26- W"  deep.  Op¬ 
erates  from  208/230  volts,  60/60  cycles 

1- phase  A.C.  With  tubes;  2-OL-U$$, 

2- OL-7C20.  and  1-8H8.  All  NEW  equip¬ 
ment-export  packed.  PRICED  AT  A 
FRACTION  OF  ORIGINAL  COST!  I 

WRfTf  fOk  COMPUfi  DiSCklPTION 
AND  PkICiS 


Output  760  volts  up  to  100  ma;  complste 
power  supply  using  8  tubes,  with  selector 
switch  for  regulating  or  non-regulating. 
Oiierates  from  110  V..  80  cycles  AC.  NEW 
units,  less  tubea  with  operational  data  and 
diagram.  EACH  . $543$ 


TRANSMITTERS 

T4  FRC.  With  Modulator 
MD  l/FRC.  and 
PP-l/FBC,  Power  Supply. 

KCA-ET  4555  and  4SS6. 

TDE,  TBK.  8010.  8005,  for  Shlpa 
ATD,  for  Aircraft. 

BC-$lf.  BC-$04.  BC-d$4,  etc. 

RCA-8.5  KW.  Converted  to  R.  F.  Heater, 
2.6  KW-  output.  Freq.  range  10.7  to  14.4 
me.  Consists  of  2  cabinet  units:  Oscillator 
unit  uses  two  827R  tubes  forced  alr-cooling: 
Power  supply  uses  six  872A  reettflera.  with 
requlslts  meters  and  rslay  controla  Oper¬ 
ates  from  220  or  480  V..  60-80  cycles.  S  phase 

A  C.  PRICE  AS  IS . 51.400.80 

TSI  5#0W,  Stmoltaneoas  Radio  Rs^e  aiMl 
Telephone  Transmitter.  Frequency  200-400 
KC.  Mfd.  for  CAA  by  Federal  Tel.  Co. 
BC-7$7.  50  Watt  AM  Transmitter.  Freq.  110 
to  120  MC.  Xtal  Control.  Operation— llOV. 
80  cycles  AC. 

TD^  TrnMittters.  100-15$  MC.  45  watts 
AM  output.  Reconditioned  to  like  new. 

MANY  OTHERS! 


ECLIPSE  PIONEER  TYPE  C-14 
MAGNESYN  UNIT 


Per  W  E.  Spec..  KS-6809-L01 
excitation  28  volts  409  C.P.S. 
current  drawn  100  to  600  MA. 
Shaft  locking  arrangement 
overall  dim.  214*  dla.  214*  long. 
.812*  X  2.682*  Mtg.  centera 
NEW  Unlta 

Prka,  EACH . 


INDUSTRIAL  CAPACITORS 


TRANS-RECEIVERS 

SCR-500  A  51$.  SCR-511.  SCR  $$$  A  $1$. 
SCR-522.  Ll.VK  Model  149$.  TCS  with  12/54/ 
230  DC  and  110V.  AC  Power  Sop^es,  8CR- 
50^525/$68/625. 

JeversEm  Travla  Model  550-A,  Transmitter- 
Receiver,  60  W.  output,  1.6  to  12.0  me,  6 
channels  operation— 1  VFO  and  4  X*tal— 
both  transmitter  and  receiver.  Power  Sup¬ 
ply  operates  from  either  12/24/22/111 
V.D.C..  or  116  V.  AC.  60  cyclea  With  Ant. 
Loading  Coil  unit,  handeet,  key,  A  Instruc¬ 
tion  book.  Complste. 


10-60-60  mfd.,  Delta  con¬ 
nected.  90  V.  AC.  40  epa 
All  NEW,  packaged  eapacl- 
tora  For  power-factor  cor¬ 
rection,  etc.  t,arge  quantity 
available. 


AUDIO  SOUND 

Beaehmaster  25$  W.;  Western  Else.  ModH 
HLAS— 50$W.;  KCA  25W.  (12V.>  MuMla; 
RCA  MI-2SI7-B  Amplifier.  1.000  WatU 
(2 — 500  Watt  (Channels):  W.E.  Speaker 
Units  D-1T3248.  (26-20  Watts)  and  D- 

17S232A  (60-60  Watts),  considerable  quan¬ 
tity  available. 


REVERSIBLE  Vi  HP 
AIRCRAFT  MOTOR 


GE  Model  6BA50-L.167.  4,000  RPM.  Volte— 
27  Field  and  60  V.  Armature.  Wt  15  Iba 
NEW  unlta  individually  packed.  Approx, 
so*  arallable.  at . tMM  EACH 


TEST  EQPT. 

BC-221,  I-222-A  Signal  Ctenerator,  1$$-16$ 
MC.  with  crystal  calibrator,  for  116  V.  40 
cycles  AC. 

TU-56.  TU-67.  TS-45.  TS-14S.  1-145,  TS-5$5. 
TS-14S/CPM  •  1  Synchroscope.  Othera 


Capacitor-Transformer.  OB  Mod^  $8-0-21$. 
122/200  Volta  Kva  1.42/.22,  140/10  Watta 
40  eyclsa  NEW  unlta  packaged. 

EACH  . $1$.0$ 


RADAR 

SCR-545-A.  Complete  In  Trailer  Trucka 
with  or  without  26  KVA  Gas-Engine  Gener¬ 
ator  Unit. 

Hundreds  of  radar  components,  plumbing, 
magnets,  tubes,  transformers,  etc. 


Overioad  Relay.  OE  type  CR-5$$2-C10. 
rated  at  260  V.  max.  NEW.  Individually 
packaged. 


Ia>w  Preesure  Switchee,  GE  type  2927D100* 
Jl.  NEW.  EACH  . $5.08 


RECEIVERS 

RBM.  RBS.  DZ-2  Direction-Finders  with 
Loops.  SCR-tCM  Direction  Finders  with 
Loops,  SCR-291  Indicators  and  Acreasoriea 
Others. 

CRV-4$18$.  100  to  1500  KC.  part  of  DP-12 

Radio  Eqpt. 

R-30/ARN-5A  Glide-Path  Receiver,  with 
crystala  NEW. 

RT-8/ARN-1  Radio  Receivers,  New.  Model 
ZB-S,  Aircraft  Homing  Adaptera  with  plugs 
and  accessorlsa  New  Eqpt. 


Radar  Fll.  Transf.  WE.  Spec.  D-15288t. 
RMS  Test  SO  Kva  Pri.— 116  V..  50/70  cyclea 
Operating  max  D.C.  15  Kv.,  Sec.  #15V.  at 
10  amps.,  6V.  at  10  ampa,  #3  6V.  at  20 
ampa  New  Units,  cased.  EACH. ..  .$15.00 


EXTRA— SPECIAL!!!  GE  JAN  872A 
Rectifier  Tube.,  packed  25  to  each 
carton.  NEW,  original  cartoni.  25 
for  $75.00,  whilo  they  lost. 


"8NOOPKRWOPK”  TUBES,  Britl.h-Infra- 
Red  Image  Converter  Tubes,  with  matching 
Bausch  Sc  Lomb  front-end  Lena  TUBE. 
EACH  $5.5$:  LENS.  EACH  $1$.$0. 


All  Materiel  Offered  Subject  to  Prior  Sole 


Immediate  Delhety  from  Stock 


Cable:  Telemarine,  N.  Y, 
Tef.  LOngocre  4-4490-1 


February,  1952— ELECTRONICS 


SEARCHLIGHT  SECTION 


TUBES 


for:  INDUSTRY 
COMMUNICATIONS 
RESEARCH 

ALL  NATIONALLY  ADVERTISED  BRANDS- IN  STOCK!  Thousands  of  satisfied  customers 
have  found  there's  a  difference  when  you  buy  new,  factory-guaranteed  tubes 
from  TERMINAL! 


Ul*  . .  «.U 

1*23  4.«5 

1*34  . -  4.00 

1*23  _  3.*S 

1*30  _  1.40 

1*31  _  1.10 

1*32  _  3.35 

1*33  -  1.05 

1*34  .  1.40 

1*35  .  3.15 

1*44  .  3.1* 

1*54  .  *M 

1045  .  135.00 

1047  .  0.7* 

1040  .  11.30 

1030  .  7.00 

2050  .  1A5 

5537  .  40.00 

5550  .  50.00 


NEW  TUBE  OF  THE  MONTH  I 

RCA  6146 

Tkh  M*.  MMlI-kcM  onnc  hO«  h 
•  “Mtaral"  hr  — ilwr  mi  ■nWI* 
ra4i*  HH  >0  t*  ITS  Me.  CmMms 
iHflnc  InoMKif  rwft  tl  tkt  2EU 
•itii  tkt  kifkif  ktvtr  ctotMllty  *f 


SPECIAL!  OIL-HUED  CAPACHORS 


SPECIAL!  2KW  STEP-DOWN  TRANSFORMERS 


All  IlMit  nM  hr 
Twlml  1*41*  (ttp. 
wt  ftlly  ptttMttt*. 
frlcti  tih|tcl  I* 
iki*|i  •IlkttI 
■tile*. 


Thnt  wtOttitn  tre  ttw  no  redtet,  nmlic. 
Iwc*  kr  rtOit  itOwItr'i  MSI  ItnMn  iMMfl 


Ctaedty 

O.C.W.  Vaftt 

NM  Orict 

4  mid. 

10,000 

4V.S0 

lOmFd. 

*,000 

30.7S 

3iirfd. 

5,000 

o.os 

4  niFd. 

4,000 

1$.*S 

2nrfd. 

4,000 

R.0S 

4  mfd. 

3,000 

t.«s 

12*rfd. 

1,000 

*.*s 

WntiRikMM  #»m  3,M*  Mits  EXrOOT 
UATTEI  AITOTIANSFMMEIS.  ItOm  t»  ttllt 
It  111  ttih,  SO/M  cytlts  AC  Ftmtts  Htstitt- 
httw  3F1I7  ttlttrttritnttti  rtM  tWI 
IISV  SO  lyilts  IN*  VA.  I4mI  (tr  tk  CM«- 
littot,  tItciTii  tMckittry,  ctamtccitl  itfrifH- 
tltrs,  Irtmiiilltn,  tie.  Ftlly  tkitlOt*.  0-lttl 
ktOTT  4itr  rtkktr  itr*  m4  pltf,  hit  IIS  itH 
wtitt  itctflicltt.  liibUttllr  tiQtclkttt*.  Itl; 
53  Ibi.,  Skipoitf  wtifkl;  *3  Iht. 

Ottutily  Iktllt*.  Special, 


Iitmftmtri  ftt  til  itOit  tfollcttltiH  it  iltcki  Wt  ctny  ctiHit't  litti  tf 
■.T.C,  (ENTM.  STAMM.  TNOUAISOK 


TERMINAL  RADIO  CORP 

Distributors  ot  Radio  and  f/ectronic  Equipment 

85  CORTLANDT  STREET  •  NEW  YORK  7,  N.  Y. 

Phone  worth  4-3311  Cable  Address  TERMRADIO 


MINIMUM 
MAIL  ORDiR. 
$10 

fticts  tit  TOO,  N.T. 

•ot*  tccttil  It 

ttit*  liras. 
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TEST  EQUIPMENT 


HI-POWER  DUMMY  LOADS 

X  Bond.  IW"  *  H"  gidda.  choka  or  plofai  ilosqa.  dlaaipotaa  3S0  woMa  oraraga 
powar  coBttnnooslT  in  allU  dr,  VSWB  laaa  than  I.IS  batwaan  7  and  10  XMC. 
watght  SV4  ponndo. 

X  Bond.  W"  B  1**  gnlda.  choka  Uanga.  diaalpalaa  2S0  Watta  oraraga  powar  oon- 
rinoonaly  in  atUl  olr.  VSWB  laoa  than  I.IS  batwaan  0.2  n  12.4  KMC.  waigkt  3V4 
poondo. 

X  Bond.  IH"  X  H**  gnlda.  plain  flanga.  diaaipataa  200  watta  oraraga  powar  oon- 
Unnonaly  la  atUl  air.  VSWB  laoa  than  I.IS  batwaan  7-10  KMC.  waigdit  2M  ponada. 

X  Bond.  IM"  X  H"  gnlda.  plahi  fkmga.  diaaipataa  ISO  watta  oraraga  powar  ooa- 
tfaraonolf  in  otill  air.  waight  2  ponada  4  onacoa. 

S  Band.  lVk~  x  3*'  gnido  diaaipataa  1.200  watta  oraraga  powar  In  atill  air.  VSWB 
laoa  than  I.IS  batwaan  2.S  to  3.7  KMC.  choka  ilonga.  waight  13  ponada. 

T8-30.  X  Bond  Powar  Matar.  maoanraa  1  milliwatt  to  1  watt  oi  X  Band  oraraga 
powar  lor  H"  x  IW  wara  gnlda. — B200J)0. 

TS-ISS  8  Band  Signal  Ganarator  and  Powar  Malar. 

X  Bond  Fragnaney  Malar.  8.S00  to  9BOO  magocycloa.  diract  raoding  within  2S  maga- 
CTcloat  within  4  magacyclaa  with  corroctioa  chart.  Tronamtaalon  typ*  lot  H**  x  IM" 
wora  gnlda. 

X  Band  Powar  and  Frognancy  Malar  lor  0400  to  9.600  magacyclaa  maoanraa  1  to 
IJWO  mlUiwatta  oraraga  powar.  Tha  iragnaacy  malar  la  diract  raoding  wllhin  2S 
magacyclaa  and  within  4  magacyclaa  with  corroctioa  chart:  commardal  agniraloal 
oi  TS-230  B/AP. 

T8-33/AP  X  Boiul  Fragnancy  SSalar.  0.700  to  O.S00  magacyclaa. — S1S0.00. 

,  TS42/AP  X  Band  Echo  Box^lSOAO. 

*  T8-110/AP  8  Band  Echo  Box^lSOJW. 

'  TS-09  Volloga  Dtridar^-SSOAO. 

TS-12/AP  (Unit  2)  X  Band  xlottad  Una  with  odaptara  and  prohaa — S17S.OO. 

TS-lOO  Syachroacopa 

~  T-OS/APT-S.  300-1.600  magacyclaa  Noiaa  Modulotad  Tranomlttar.  40  watta  C.  W. 

Waragnlda  Balow  Cut-Oil  Attanualor  L  101-A.  U.  H.  F.  Connactora  at  aoeh  and. 
calibration  30-100  db.— S2S.00. 

AmpUflar  Strip  AM-88A/SPB-2  conloina  L  F.  amplUlar.  dalaetor.  rldao  aaaplUlar. 
pnlaa  atralchar  and  andio  amplUiar  and  Bactiiiar  Powar  Unit  PP-lSSA/SPB-2  band¬ 
width  10  mogacycloa.  conlar  fragnancy  30  aragocyelaa.  aanollirlty  SO  microrolla 
ior  10  miUlwotta  onlpoL  Powar  anpply  80/llS  V  ac.  90-2.  600  cpa  U  ampo.  Sand 
lor  Ahamatic — SCS.00  laoa  tnbaa. 

Tuning  Units  for  APR-4  Receiver 

TN  10  30-  00  aaagocyelaa  TN  10  300-1.000  magacyclaa 

TIf  17  90-300  mogacydaa  TN  10  1.000-2.200  magacyclaa 

TN  S4  2.200-4A00  magacyclaa 

ELECTRO  IMPULSE  LABORATORY 

62  >¥liite  Street  Red  Beak  6-0404  Red  Bonk,  N.  A 


SCR  300 


WALKIf-TALKIE  oonnol  ronoo  3  milts  or 
mort  doptoding  o«  optroting  coodttioos. 
Frogotocy  rongt:  40.0  to  41.0  mcs.  tr«od 
now.  Complctt. 

“headsets 

HS-38  A  HS-33  BRAND  NEW 

R-4/ARR-2  RECEIVER 
14-54  mcr.  Bmiid  new.  COMPLETE  WITH 
HACK  AND  CONTROL  BOX. 

~  AN /CRT-3 

EMERGENCY  RADIO  TRANSMITTER.  T-74/ 
CRT-1  DUAL  FREQUENCY  OPERATED 
TRANSMITTER.  Optraln  o*  boHi  4240 
kc.  and  SOO  kc.  Power  oulpat  2’^  W. 
on  SOO  kc  and  2  W.  on  4240  Kc.  BRAND 
NEW  COMPLETE  WITH  PARACHUTE, 
KITES.  LAMP.  BALLOON  and  GENERATOR. 


TEST  EQUIPMENT 
Complete  Line! 
Sigaol  Generator  804-C 
DuMont  224-A  Otcillotcope 
1-77  Hkkok  Tube  Checker 
1-208  FM  Signal  Generator 
RPC  Model  644  Multimeter 
Ferris  Microvolter  Mod.  18-C 


IE-36  (New) 

TS-100/AP 

1-122 

TS-102A/AP 

1-139  METER 

TS-1 11/CP 

1-212 

TS-126 

1-222 

TS-127/U 

TS-3/AP 

TS-170/ARN-5 

TS-5/AP 

TS-175/UP 

TS-10B/APN 

TS-182/UP 

TS-19/APQ-5 

TS-184A/AP 

TS-24A/APR-2 

TS-204/AP 

TS-34/AP 

TS-250/APN 

TS-36/AP 

UPM  1 

TS-61/AP 

(Complete) 

TS-62/AP 

WE  1  193 

SL-1  Slotted 

Ronge  Colibra- 

Line  Test  Set 


tor  1-146 


COLUMBIA  ELECTRONICS  LTD. 

7460  N.  VARNA  AVENUE 
NORTH  HOLLYWOOD,  CALIF. 
Cahfa  Address;  COlLtCT 


MODULATOR  UNIT  BC-1201-A 
WiHi  Coupling  Hoods  BC— 1201  &  BCj^1202 
RC-1B4  IFF  EQUIPMENT 
Complete.  Brond  new. 

APS-4  Cemplptp  Rador 
Mork  16  Complote  Rodor 

_ Complete 

RECEIVERS 

_  APR-4  APR-5 

ES5!!;2'.t  I  MG-19A  N.. 

MK-26A/UP 

_  Brand  new.  Individuolly  boxed.  _ 

SEE  COLUMBIA  ELECTRONICS  AD 

_  OH  PACE  3B2 _ 

All  itami  subfact  to  prior  Mio. 

Note!  We  have  moved  to  our 
own,  larger  quarters.  Note  new 
address  below: 


368 
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LUCKY 

fp®ii  us  TO 

II  mM  Of  f  19.^0^  JHiM 

|l  VmGHlWmrn^ 

39‘^each  Sfor^I.OO 


7iJi<itaH  93, 


SEARCHLIGHT  SECTION 


WtttinghMM 

CLAPMO 

TIME 

METERS 


It  M  KM  taMrall*  kliMm  tat  Wotta  UtaratirlM  tMdatlw  la  tta  ntraatlaa  at  aillltanr 
MatSaalc  taM  aaaiaaMat  away  aiatai  at  artilak  ara  t^aeatl  la  aaaatity  aa  aaai  aiankaatlaa. 
Oaa  aact  plaaa  la  tta  TS-in-ltCM  paanr  niaiartaa  raSar  taat  aat  Tkla  aalf-eaatalaaa.  amar- 
araat  aarlaMa  aaH  aaaara  tta  ranta  24M-S3SS  MC  arttt  a  aaaaHMty  at  2  nllllatatta  fall  aaala 
aat  aa  aaaaraaa  at  -f  (.IDB.  Calitratlaa  la  talk  DBM  aai  aillllan^ 

Ottar  placaa  aaailaMa  hidmSt; 

TS-1ARR 
TS-SA/AP 
TS-SA/U 
TS-10A/APN-1 
TS-ll/AP 
TS-12 
TS-IJ 
TS.14 
TS-15B/AP 
TS-U/APN 
T$-1* 

TS-U/AP 
TS-iT/T» 

TS-32A/TtC>l 
TS-31/AP 
TS-34/AP 
TS-34A/AP 
TS-3S/AP 
TS-34/AP 
TS-24/APM-S 
T$-44/AP 
T$-47/APR 
T$-S1/APe-4 
TS-S4/AP 
TS^/U 
T3-4I/AP 
TS-42/AP 
TS-4P/AP 
TS-rS/APM-S 
TS47/AP 
TS-Sf/AP 
T$-*4/TP$.l 
T$-*t/AP 
TS-100/AP 
T$-101/AP 
TS-102/AP 
TS-in/AP 
TS-11S/AP 
TS-lll/CP 
T3-1I7/6P 


1-212 

1-222/A 

1-223 

1-233 

IE-2I/A 

IE-34 

17-12/C 

13-143 

AM-PN3-1 

•C-221C1 

BC-374 

K-43B 

BC-904/D 

8C-t49/A 

BC-I040/A 

BC-I044/A 

BC-1201/A 

BC-1203 

BC-1234/A 


BC-1233/A 

BC-12B7/A 

BC-1277 

BE-47 

LAD 

LA7 

LAG 

LM13 

LU2 

LU3 

OAA-2 

P4E 

TAA-14EA 

T3343E 

TSX3SE 

TSX43E 

TT$-4BR 

TTX-10RM 

TUN-BHU 


MARKTIMI 
S  HOUR  3WITCH 
A  It  amp.  tlatlH  Baalea. 
Potatm  DMaaa  back  to  aaao 
afior  tlaw  alapam  Idaal 
for  akuttiim  off  radloa  and 
TV  aeu  waam  yoa  aa  to 
bad.  Llaaltad  aapily  at  tkla 
apadal  PBICB...  f4,90 
lla..  80  tala  ,  1  Hr.  at  IB.IB 


^  OUR 

guarantee 

EpcIi  piece  it 
orotory  tested  to 

"•wrecomplione. 
Hie  origins, 
*PMificatieRt. 


EM|  bakallla  BladlH  Paata . 

TCloiTYPE  1/40  H.P.  Ill  V.  D.C.  Mlttr. 

ArT«w-H  4  H.  DPDT  Toftl*  •wHeN . 

C/H  0«  QMttr.  ftPDT  T«hI«  MMi . 

ANTENNA  ROTATOR  or 

DOOR  OPENER  • 

OcArvd  down  S4t.  unlvenAl  ipotor  with  * 


Tel.  Boston:  WE  5-4500 


Cable:  WESLAB 


MoMRiaR  Lever 
Switch  $1.50 

10  Aaap.  Hrory  Dutr 
8Uv*r  CooucU.  Ooo- 
C7-  ^  tortt  CAD  fMllj  bt  rt* 

e^,w»Bett  Ml)  ChAOS^ 

Mil  roor  OMdA  Now  mocMitUrT  OTP  CDfTb 
.  CAB  bA  BhABgrd  br  UMT  to  AtA9  ^ItbAT  dde.  BA- 
red  fron  UB-UA0d  Oofenunent  SurpliiA  Baotit- 


JAN-C-25  CAPACITORS 

MAME  IT  WE  HAVE  THEM 


DELIVERY  PROM  STOCK  .  .  .  7ACTORY  CLEAN  CONDITION 
CHAMMELS-YAB  CPtt  •  YATCP«7  •  WAB  Cl«  a  WAT  CWB 
UPRIGHT  TYPEB— CPae.  41  •  CPtI  arttb  aalvaiaal  braakata  •  CPTt  aartaa 
BATHTUB  TYPES— CPU  alto  tana.  CPU  laa  tana.  CPU  bat.  tarailoala 
CHANNELS  4  BATHTUB  TYPES  AVAILABLE  IN  SINGLE.  DUAL  OR  TRIPLE  UNITS 

CAPACITY  VALUES-.ei..M-.SS-.l-.2t-.S-l.t-2-4.t-l-lt-lt  MFD  _ 

VOLTAGES  AVAILABLE— te-IOO-20O-4aC-t0t-IMI0-l»OI>-20ed-25Oe-3Ott  ate. 

MOST  TYPES  IN  VERY  LARGE  QUANTITIES  »  LET  US  BUOTE  ON  YOUR  REGUIREMENTS 


Portable  Instruments 

Molded  Bokelite  com  7“  x  tW  x  3" 
D.C.  kucROAMiirraa 


RELAY  SPECIALS 


Ty^e  C«N  CewiBCte  Feotwree  Filee 

A-B  B«B  IS  SPST  IM  A  t4  T  2.M 

HertBS  IM  HP  eeleenij  SI  A  ll-»4V  iolS 

AIIM  BODSS  SOI  4PDT  10  A  ooM.  1.2$ 

Allied  DOID  SI  14  SPOT  I VDC  2.U 

GM  IMII  SOI  4PDT  10  A  eoai.  S.7S 

GM  SOOICS)  4PDT  I  mm  ehu  S.7S 

ABMBL  4S  8PNO  I  VDC  ninbUre 


THEIIMCXX>nPUS  IGUalAIOfErEBS 

1.S..S..10  mUUamposM 
TRERlfOCOUPlaB  VOLTMETERS 

S  to  SOO  Tolli 
AwoUobto  Ib  janJtfpto  rongo 
comblaatiojM 

Precisioi  Electrical  Instrumeiit  Co. 

144  Oreiid  Street  Near  Varii  IS.  N.  Y. 


ELECTRONIC  SPECIALTY  SUPPLY  CO.  S4  Llapeaierd  St. 'Barclay  7-24B4  Now  York  13.  N.  Y. 
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I&  ELECTRONICS  SUPPLY) 


AA  c.’UW 

BOX  J56  t  EAST  PASADENA  STATION  •  PASADENA  I  I 


SEARCHLIGHT  SECTION 


SURPLUS  EQUIPMEKT 

POWER  RHEOSTATS 


TACHOMETIR  INDICATOR 

fIMU 

IBL  ••■■ttly  Trpmt  KoIImrmi 
W  Mark  Y;  lUac«  t-ISM 
HM  RFM  ta  IH  molattaaa 

^  th«  ladlcaClav  Mlatar. 


Coipare  Tlwse  Sirplis  Bargaiis! 


TEST  EQUIPMENT 


APR.I  |.I44 

A.M  MN 

A>tt  1*222 

AtO  iP  AIA  1.223 
Watt  A  WftM.  If.M 
•  •tor  C%-m  LS-I 
ABW»  SWR  LU 
UnH.  C&.«  2M.I 
AM  OMilt*.  Trltlott  list 
•••■•  cs-aa  TO«  T«tt«r 
ABX_  CtMV  IM  Tabo 

■C-TJ*  Tirt«r 

K'.m 

S^.pSm  BC.22IAK 

1.122  BC.iaia 


O.  m,  Ttm  IBAltFJtlS.  14  ToUa  DC.  .Tt 
amp.  It  iba  la.  torqaa.  4  RPM . .  .BuJiaa. 
Of  atai  ■■ttfia-Tyf  IBAlBAJItC:  tT 
Yolta  DC:  -ta  amp:  14  aa.  lackm  torqaa: 
141  RPlf :  ahaat  woaad:  4  laada;  rararalMo 
EltMam 

MICtOfOttnOHIt 


WANTED— WB  BAY  TOP  DOLLAR  EOR: 
All  Typai  AIRCRArT,  RADAR,  RADIO  SETS, 
COMPONENTS,  DYNAMOTORS  aad  Ama- 
datad  Eqaiamawt  sadi  m  ART>1S't  BC> 
411*^  Tatt  Eqaiaaiaat,  Etc.  Prompt  RapUas 


BC442  ANTENNA  RELAY.  Coatatns  M  Mnfd. 
SOOO  Volt  Toruum  cnodmaor  aad  0  to  10  amp 
RF  meter.  With  Aatenna  tnuMm  iwttch.  trane* 

mitt  to  reoalre.  Brand  new . $3.06* 

Ufed .  2.06* 

CONOENMB  $.6  MM.  400  T.  DC  Tm  KB- 
H074C'.  3S*  hlch  I  S-S/ir  Wldo  X  r  def. 

Bhlpptng  wt.  I  iM.  Braad  noa . 764* 

BD77  OYNAMOTOR.  IS  V.  InpuL  1066  Y.  166  MA 

DC  output.  Brand  new . IIAW* 

BC346  Antenna  Tttalaf  Cana  Cantudm  band 

■vltrb  and  colla.  Braad  new . tt.46* 

COSiM  CCRO  for  eocuMctlng  ‘nurat  MIIbb.  Bm 
2X44,  PLOO  riua  aod  8W141  V  Switch.  .$1.66* 
NON.INOUCTIVr  REtlSTOBB.  IRC  trpe  MFR. 
lOe-watt.  AU  brand  new.  ISH-laelMC  loac. 
eoaptece  with  lot  teralnale.  AraUable  In  nnaa- 

tltj  la  00.  TS  and  100  ohma . I3.6B  CA* 

BC266  BAOAR  ANTENNA.  Part  of  BCR-TlT. 
Braad  new.  crated  and  readr  tn  ahlp.  Approx. 

wt.  83S  Iba  . $M.IP* 

MO  I40F  INVERTOR.  Braad  new . $74.60* 

Veed,  but  eompiettir  r«r«f»dltleaed . |46l6B* 


TUBE  REBUILDING 
Lnn  Trasnitthq  ad  Pomr  typn 

leomomieal  •  Cmarmmt**^ 
FRIILAND  PRODUCTS  CO. 

700  DWYAOa  ST..  N.  O.,  LA. 
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W«  buy  sod  Mil  bTMT  typ*  of  oloctrunlc  mat*rl*l. 
iaclutflnc  w«r  •urplus.  L«t  ua  aubmlt  our  Mda  for 
yuur  turploa  Invootory:  larva  or  anall  quaailtiaa. 
Wbao  you  buy  from  ua  you  Mva  ptaoty  hara  ara 
a  faw  of  our  barvalnat  — 

OVMAMOTM-OC  Input.  28  a.  #  1.3  A;  output 
840  a.  t|  .08  (frama  414)  for  ltL>a4A  tutor' 
pbona  aqulp.  by  Talapbonlca  Corp>: 

baM: . 83.88 

COIL.TCLCPNONC.  laducUon.  C-ISR  boldine:  atnyla 
wtndliic  tnductanco  not  laaa  than  ooa  maaaurod 
w/la.  •  lOOO  eye;  raalat.  too  obma  P/M  8% 
AC  800  V.  ma.  prtca.  ttC  oa..  8108  par  M« 
AUDIO  T«AM8P0IIM8lli  input.  ClMa  lA:  Spae 
TC.45  <C-8SO-A)  -OUO  waUa:  raanooM  400-8000: 
0-880.4000  ohmat  150  obma;  000  ohma  C.T.t 
moda  by  Controla  Corp.  alM  lAA  aq.  a  8*  U.. 


Harmor  has  the  Nation's  Largest 
Stoth  of  Condensers ...  All  Types 


DID  YOU  KNOW— that  you  can  use  top  quality  metal 
cased  condensers  from  HARMAR  stock  for  nearly  the  same 
price  as  you  are  now  paying  for  paper  tubulars?  And 
delivery  is  from  stock!  Remember  .  . .  when  you  deal  with 
Harmar  you  deal  with  principals  —  Harmar  owns  every 
item  it  offers  for  sale! 


lone:  output  0>S  Toita. 81.00  aa..  80.00  par  Dm. 
DfOIOTAMCt  WI8K:  approx.  21^  ohma  par  ft.) 
nlrkal  .020*  dia.  with  haatproof  eompoaltlon 
covorlnc  A  Dcliaboaton  Braid  la  rad.  blark. 
praan,  blua.  oranpe.  yallow,  brown  A  twiatad 

pairs:  O.S.;  prtca . 88. T8  par  lOOO  ft.* 

VIDDATOD.  piiw-ln:  syn.  12.  V.— lo  eye.;  Si.8* 

H.  s  218*  dta.;  4.pronp . 830  par  €• 

VIBDATOD.  plup-tn:  8m.  12  V.  — 3  A.t  hermatlcaliy 
saalad:  T-pronp:  No.  V-A488.  Osh  Mfp.  Co. 

No.  SC  .')HMP4.8.  pries . 817.80  par  C* 

V18IIAT08.  plup-tn:  non-am.’.  100cye.l3  V.  — .8  A. 
Input:  harm,  aaalad;  standard  4-pronp  haM; 

SC.7l.a303:  pHca .  SOc  aa..  840.00  par  0 

TBANOPOPMPfl.  Input:  WEro  No.  0*1624834:  8l/«  a 
SVh  X  4*  H.:  vapor  proof:  pottod  to  pray  caaa: 
plica . 83.00  aa. 


JUfdPCBt.  80NDIN0:  AMB  "mIdpat”  NAF  No.  ABJ- 
B2:  alum,  with  flat  parforatad  lupa:  flax.i  8* 

hot.  eta . 80.80  par  M* 

COIL  POBMS,  PIOTAIL.  br.  hakaltto  ftooka  Ilka 
carbon  ona  watt  raalstora);  Spasr:  two  alsaa: 

priea  . 84.00  par  IN* 

8ILVC8  MICA  A  MICA  CAPACITOP8  at  attraetivo 


write,  wire  or  phone: 

242-C  Tarritorial  Rd. 
Banton  Harbor,  Mich. 
P  Phona:  5-7271 

1 003-0  Union  Trust  Bldg. 
Cincinnati  2,  Ohio 
P  Phono;  Main  3155 


ratar  to  our  rating  in  Dun  5  Brodslraat 


coNocNscaa.  MMrijrt  .os-son  v.  sso.oo  m.  m* 

.01.400  V.  m  ssa.oo  ...  m*.  .ooos.eoo  v. 

•  817.80  par  M«,  .02-300  V.  uorirht  matal* 

anrloawJ.  oil.  apaclal  « . 830.00  par  M* 

CCBAMIC  CAPACirODO:  wiita  for  Hat  of  alMt. 
piicaa  A  fraa  aamplaa.* 

KNOB8:  tranaparant.  HA*  dIa..  with  aprlnp;  alM. 
1*  dia.  mahop.  midad,  knurled  allo-on  typa: 

aaeh . 830.00  par  M* 

DK8I8T08.  fwa  waft!  moldad  Micamold  piptatla: 
8  9hmi  838.00  par  M«|  also.  4700  ehm-3  watt 

«  . 833. 80  par  M* 

CNA88I8.  three  tuba.  ampl.  for  phono:  partly  aa. 
aambisd.  haa  AOLp  output  tranaf.;  .3  aorkats. 
Put.  eond.  40.30  •  180  V..  lO-SS  V.;  flva 
earbon  raalators;  four  tubulars;  no  vol.  eontr. 

no  cord,  no  tubas .  810.00  par  Dm. 

TUBK  CABTDN8  808  8AI.8 
OIL-CONDfN8C88t  1  mfd  D  400  V.  8  mfd  # 
400  V.  iLk  mfd  m  too  V.:  ala#  2tk  x  iVk  * 
314  biph.  thraa  top  tarmlnala.  4  tapped  holM  for 

sida  mount  . 830.00  par  C* 

8C1  OUB  <AO*  IN  3ANUA8V  CLCCT80NIC8 
Tamtat—Nat  eaab.  ofa  to  aat.  Arms:  ICTNIttUM 
OBOESt  828.00:  POB/NTC.  If  you  would  Ilka  to 
aaa  tha  mdaa.  bafora  payinp  for  It,  apaelfy  "Priv. 
Ilapa  of  tnapaetlen**  (Expraat  only).  •PRSB 
SAMPLE* 

8CLL  U8  YOU8  8U8PLU8 


NOTE:  Wo  liavo  dovolopod  tpocUl  facllitlot  for  koying  our  stock  to  manufacturor*!  part 
numbori  or  Armod  forcos  stock  number.  For  quickott  possibU  sorvica,  ptoaso  raquast 
quotations  by  thaso  numbart. 


SPECIAL  PURPOSE 
ALL  NEW  4  I 

CEIC  .  I1J5 

L'flJ  .  5.85 

FIMA  .  T.T5 

F1J7A  . 1T.75 

RK7S  .  1.50 

VB105  .  1.40 

VR150  . 85 

IBM  .  4.TS 

UUS/TtSAB  ....  18.75 

*X3 . 

SA4  . 

SBS4  . 

SABA  . 

lOY  . 

811  . 

IlOA 
448A 


FOR  SALE 

(NEW)  HEAT  CONTROL, 
AND  RECORDERS 

3  Whaalco  Capodloga — ^Modol  #702 


8!e5  I  8005  . 

4.50  '  8008  . . 

STAL  DfOOES 
1.4'  I  INMB  . 

ALLIED  ELECTRONIC  SALES 

198  LlOtrty  Strati  Ntw  Ytrfc  4  Naw  ' 


GOULD  GREEN 
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SEARCHLIGHT  SECTION 


M 

■ 

.  VI® . 

n 

Modification,  Development  &  Production  of  Radar  Equipment.  Radar  sets  SC R-7 17, 
SCR-720,  APS-3,  APS-4,  APS-13,  APS-14,  APS-15  &  APS-16  available.  Micro-wave 
test  equipment  for  all  frequencies.  Our  personnel  and  facilities  guarantee  perform¬ 
ance  and  service. 

T.I.  Leru  Laboratories  Inc. 

Terhune  5-2765,  6  Black  Oak  Ridge  Rd.,  Wayne,  N.  J. 

Mailing  Add.:  RD  4,  Paterson,  N.  J. 


CONNECTORS 


Catalog  On  Request  CLAMP — ALL  SIZES 

FOR  TYPES  AVAILABLE  SEE  ELECTRONICS  BUYER^S  GUIDE 
- QUICK  SERVICE  OUR  SPECIALTY - 


WILGREEN 

99  Murray  St.,  New  York  7,  N.  Y. 

For  fmmediofe  Oe/rVery 

Write  or  Phone  -  WORTH  2^7423 


TELEPHONE 
RELAYS 

Lert*  Stack  ef 

CLARK.  TYRCS  C.  0  4  C 
COOKC.  AUTOMATIC— CLtCTRIC 

ALL  TYPES  ef  COILS  «nN  PILK-UPS 

Smtd  V$  Ymr  890$$.  /er  Omr  Qeeie 
SIOMA  SCNSITIVK  MCLArS 
Type  SRJ.  HermethaBy  eeeled  eoih~l«.Mt 
•hae  CoaUrto— S.P.D.T.  Cloeee  ei  t.S 

MHKeape.  Price . i 

CLAMS  TVPS  C  SSNSITIVB  TELCPHOMS 
■CLAve 

Cell 

i4ma  sln^l 

ISA  - 

4.S  MA 


D 

4)  _  _ 

f)  SSiSelMne  1C 

ednffit&nEMiiT 


Ceateete 

1C 

IS-IC 

lA 

lA-lM 


2.7fe 


Life*. 


•SSSeliMw  2M.1C 


JITIVC  MALF»TtLIPIIOMl 
MCLAYS 

SSIA  tlMm, 

%mA  iMm, 

SISA  2^e^ 

•ommmm—  ic  U  MA  IMm. 

MSSoAnm  1C  SRU  LlSe*. 

iU  above  Rehye  aay  be  uaeS  far  oeeti— eue  Sety 
epKaitoo  ee  1  lOV.  D.C 

_  OTMCM  TVPS  M  MCLAYS 

USSelMMe  lA-lC  Mer4tV.  2.MeA. 

TSSePewe  ZA-IC  MV.  2^es. 


MA-MtUeapk 


Chase 


HoiHi  i-sni 

Dlfhy  4-aeM 
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HALL  ELECTRIC  LTD 

89,CH»R10TTE  ST.,  10MD0II,W.I.  T:S‘St“"rm.lSA 


SEARCHLIGHT  SECTION 


American  6l  Canadian  enquiries  to  our  Agents; 
POLAS  MERCANTILE  4 

115  Broadway  , 

New  York,  6 

Telephone:  Rector  2-8595  uI^HI 


HaltroH 


Leading  Exporters  and  Stockists  of  all  types  of  Radio 
Receiving  and  Transmitting  Tubes.  Current  Pro¬ 
duction  of  main  British  Factories.  Ex-Government 
Surplus,  American,  Canadian  and  British  Tubes 
in  Original  Brands.  Suppliers  to  Foreign  Govern¬ 
ments,  Airlines,  etc. 


COMPASS 


Wf  MAINTAIN 
OUK  OWN  FUUY 
IQUIPKD  TtSTING 
LABOKATOKY 
IN  TNI  SAMI 
BUILDING  AS  OUK 
MAIN  WAKf House 
TO  TeST  ANY 
niM  we  sea 


OUK  iXPOBT 

OeMTMeNT 

AVAILABie 

FOR  SreCIAL 

seKYice  TO 

oveKseAS 

CUSTOMiKS 


\  COMMUNICATIONS  COMPANY 

-J|  393  GREENWICH  STREET 

jj  NEW  YORK  13,  N.  Y. 

/  ■EahiiMa  S-MIO 

CAMJ  ADDKOS;  COMMIAIHO 

SELECTED  EQUIPMENT 

TC»— OoIUm  Bfd.  NMf  ndlotalKMM  tar  iM*- 
bow4  Md  boMI*  mm.  (oavlM*  wttb  *11  iniBinilii 


•  TUBES 

Nt/Wf  Stefidard  Erandf  Oiil|r 
— MAGNETRONS 
— RLYSTRONS 
—TRANSMITTING 

and  otfcor  Special  Rvrposa  Tubas 
TMi  b  •  Mwpls  iBtiiia.  Writs  for  pricos. 
mm . :  wm  som. .  umm 

TSSA^ .  SB.iO  USB .  SS.0S 

mss .  iBS.ot  sin .  mss 

mss .  ss.st  tin .  st.is 

tIUS .  27.IS  2JSS .  1SS.SS 

ttui .  M.SS  XIBS .  SS.SS 

mss .  US.SS  2J» .  SS.SS 

mss .  US.SS  SJ41. .  US.SS 

mss .  US.SS  sjss .  rf*ss 

TSTB .  SS.SS  tm .  7S.SS 

nsc .  S1.SS  ms .  rs.ss 

rsts .  S.SS  SJSS .  m.ss 

sssa .  U.SS  un .  2s.ss 

SSSTH .  U.SS  USS .  SSS.SS 


•  BEACONS 

AU/CRN^  SOM. 
AW/CRW -0.10  0%^ 


■urtor  for  d.e.  or  0.01  apen 
TAI~Nory  IntPiMeitlBto  f^. 


•  TELEPHONE  EQUIPMENT 


TRANSMITTING  STATIONS 

I  KW^SOS-SOS  feet.  eoB^o  witb  StO/44S  volt.  8  pA. 

SS-SSOL  power  MiMif— SLISS. 

MDW—  f m  wott  pboiM >  Weotoro  IDoetrle  IS-ehooBol. 
outOBotle  dlol  eeleetloB.  S.0-S0.0  bmb.  witb  SM 
Tob.  I  pb.  5S-0Se,  power  euppUr.  8AMR  nLANS- 

icrmfAa  uskdoh  b.&  **QunDf  UAar* 
—Brood  Now.  Prtoe  l4.SSS.SSi 

I  KW— m  Droodooet  oUtlaii.  erisleto  wttb  Mooltor. 
oil  twbeo.  ooteoBO  oad  wovegoldo.  Mfr.  O.  K 
SI.SSS.SS— ot  knotloo.  N.  T.  C 


•  CONVERSION  EQUIPMENT 
— Moroe  MMJuroes  - 
— coNvnroes 

— OVNXMOrORS 
— rNvreroKS 
— eown  sumits 
— wcririns 


•  TEST  EQUIPMENT 


Wf  GUARANTEE  EVERYTHING  WE  SELL 
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SEARCHLIGHT  SECTION 


U  l/t  !-•/•  • 

u  s/t  2  e 

2t  i/M  CTS 

It  S/t  t/t  M 

2t  S/t  t-t/4  CTS 

ft  S/t  t/M  M 

IM  i/t  t/tt  I 

Itt  S/t  t/U  CTt 

2tt  S/t  7/t  CTt 

2tt  %/H  i/ttt  CTt 

Itt  S/t  l-S/U  CTt 

MS  l/M  1/M  CTt 

Itt  S/t  i-i/t  I 

stt  s/t  1/1  CTt 

4tt  s/t  1-1/M  CTt 

TSt  S/t  1/M  CTt 

IN  S/t  S/t  I 

IN  t/t  S/t  CTt 

IN  t/t  S/M  CTt 

IN  1/4  l/t  CTt 

IK  1/li  S/IM  CTt 

IN  S/t  1-1/U  CTt 

IN  1/1  1-1/1  TUT 

SN  t/t  1/1  CTt 

SK  t/t  l-l/M  C 

SK  S/t  7/lM  CTt 

SK  1/2  t/M  TRK 

SN  1/2  l-rt  TRF 

SN  7/U  1-7/lt  C 

1/1  t/t  CTt 
ItK  S/t  1/M  CTt 

ItK  S/t  Stt  I 

ISK  t/t  1/M  CTt 

ItK  S/t  S-t/lt  CTt 

ItK  S/t  St  CTt 

PNi.Y4ltM 


S-S  1/2  1/1  I  Its 

U  St  r  C  1-M 

U  tt  1-lt  P-iai.t4 
U  It  1-1/4  1  Its 

M  It  l/ir  D-Mt  1^ 
M  tt  1  D-2U  Its 
St  tt  1  C  l.t4 

tt  tt  1-lt  D-Mt  1^ 
St  St  IttC  O-N  l.t4 
7S  It  7/lt  O-H  l.t4 
lit  tt  1  D-Mt  l.t4 
Stt  tt  1-lt  O-N  l.t4 
itt  tt  U/lt  D-Mt  l.t4 
4N  l-l  It  O-N  ia7 
SK  St  1*S/U  D-Mt  1.M 
SK  It  ItiC  I  1.34 
SN  tt  7/M  D-Mt  Its 
ItK  It  1/M  D-Mt  lUt 
TiMM  tXMHMit  wlr«WM(M 
cMtrNs  ar«  nanafMtvrtt  by 
tiM  IMlni  mbmuNs  mS 
tn  tM  •riNnai  oartaii*.  PrIM 
riti— Mtly  law.  Mly  2t%  N 
MN.  SATItFACTIOil  CUAR. 


AN  CONNECTORS 
COMRtfTf  STOCKS.  Sff  iAN- 
UARY  tLiCTRONICS  TOR  TUU 
LISTING  WITH  M/CfS. 


TURRET 

SOCKETS 

SAVE  T/A4f 
SETTER  C/RCU/T 


REVtRSISLl  REMOTE 
CONTROL  DRIVE 
▲.C.  Motor  tfrlfiB  ontt  dedfard 
for  Taiy  —a*  oootrd  of  1751 
ledtb  TT.  OprratM  from  ItS 
Tolts  tt  oyeto:  bat.  mil  Ineor- 
poratrd  tianrfowr  pomltfl  low 
TotUfo  eootrol  IncludM 

attracttv*  ptaoilo  haad  grtp  iwlt^ 
«dUi  black  A  »Ut«  control  kwttoM. 
ooa  for  each  dlrretloa.  Kotor 
drtvoa  worn  trar  which  ti  movod 
afatiot  a  aykn  tear  by  aol«<K4d. 
Slada  Hit*  way  ao  TV  ad 
ooqM  ba  toaad  manually.  Ootpot 
to  Inch  ahaft  la  approilmalaly 
4^  RPK.  iBtcrmUtant  duty.  la* 
eludoa  IT  fad  thraa  wire  eontrol 
caMa  with  plug.  Brand  New.  ACT 
NOWl  Our  liattad  aopity 


Widttf  Known  for  Fair  Dooling 
and  Good  Sarvka 

HAROLD  H.  POWELL 

2104  MARKET  STREET 
PHILADELPHIA  3.  PENNA. 
PHONt  LOeint  7-5245 


UTAH 

928TD 


PULSE  FORMING 

DELAY  LINE  15-B4-.II-4M- 
MI-.  Spruiw 
Hdl,  4iSif  inch  dU  UM 
with  SH  loch  lumUtMt.  t-fl 
Mlcre^omxL  ISKY . 


COMPONENTS 


SKLCNTUM  RJBCTIFIKR  —  Full  wnT# 
trtdra,  Q.B.  modtl  tRSFBt.  op  to  14  V. 
Aa  110  mu.  Cont.  Duty,  lS-1*  plnton 
not  an.  arallabla. 


TUBES 


DmmiTB  — TRK  TSKSATIU  IND1- 
CATTMO  DKSIOCANT^aiza  #t  meah  In 
0  os.  bottlaa,  24  bottlaa  to  a  cane.  In  casn 
lota  $4.10  par  oaaa,  minimum  order  0  bot- 
tlo  for  . . . 91  JO 


Bnainra  Air  Deylee  JtOB  Dual  Cantrlfuoal 
Blowar.  Ill  toU  tO  cpclaa  0.1  amp.  1  PH 
SO  CF.M.  Oontinnoua  duty  1.0  M.F.D.  Ca¬ 
pacitor  atart  with  Capacitor  919.79i  with¬ 
out  Capacitor  . flOJM 


mnlatam  lamp  T114*  3 
▼olt  .11  amp.  Alrplaaa 
Indicator.  Amb.  Ctd. 

10  for . Ol.tO 

100  for . 99.50 


AMMETEK.  IIO/SOO  dual  raufa  TrtpUt 
S41A  SH*  rectanpular  fluah  bakellta  I 
amp  MoTament  O  14.01  with  external 
current  tranaforraer  for  ISO  amp. 

Only  97.59 


Bqaare  D  Bat  Handle  drrult  Breaker. 
Type  ANtlfO-15  SO  Tolt  9  II  amp. 


SIND  FOR  FREE  RULLITIN 

DUby  t-llM-t 

A.  Cottone  &  Company 

Electronic  Mechanical 
&  Optical  Components 
3M-140  CANAL  ST.,  NEW  YORK  13.  N.  Y. 
AU  PRICES  F.O.R.  N.  Y.  CITY 


OlMa  Wei 

rs  ID 

t  < 

M.  #  Pfftee 
O-K  12.10 

m 

9-J  141 

D  141 

O-K  145 

0-J  145 

O-K  AM 

D-J  t4t 

D-i  145 

ORMAN 


94-29  mRRKH 


SEARCHLIGHT  SECTION 


IMQ.. 

IMOT. 

1L4aT. 


■M  Vn.:: . »  1tA6 . 7t  tlX.;....  UTS  THA .  l.tS 

.M  .99  1IAT . W  tSOR .  •.«$  71H .  «.M 

•M  Ntt .  iM  ItFSOT...  .M  ISOTH....  tOlM  T1K . t4.10 

.•9  3tt4 .  S.t9  1fH6 . T*  150TL . 1*.M  7*1A .  4*S 

M  MM .  t.M  11ITOT . 99  UTI .  1499  TMA .  9.99 

.99  K14 .  1.71  Ifin . M  MSA . 1499  TtlAI....  17.99 

.M  ICM .  499  IfZI . 79  tMA .  1499  7949 .  1.99 

.99  106/1999.  .99  19 . 99  104TH . . . .  1499  799A .  499 

.99  1091 .  479  90  . 99  104TL .  1499  710A . 90.99 

.99  1E99 .  11.99  99  . 99  107A .  499  000 .  1.99 

.99  104 .  M  940 .  1.79  110A .  490  iOlA . 79 

M  4999  .  449  99AC9....  1.19  116A .  1.19  001 .  499 

.10  4E97/9170  1  499  14 . 99  199A .  499  OOSOE  ...  4.99 

.19  4J99 . 119.90  RK14 . 99  111A .  0.99  007 .  1.60 

.19  4IM . 199.79  19/91 . 79  151A .  499  000 .  499 

.99  4i4t/700A  1499  M . 90  1710 .  .09  009 .  419 

9.99  9C10/C90..  1.79  10 . 49  lOOA .  1.40  010 .  1479 

1.00  C6A .  9.79  19/44.  .49  417A .  449  011 .  1.19 

.09  6A1 .  1.19  499PK/VT11 .19  490TH . . . .  4410  011 .  1.11 

491  6AC10T...  .09  46 . 79  910 .  1499  oil .  1.10 

409  OAKS .  1.11  49 .  .69  911 .  479  014 .  1.71 

1.49  6COO . 79  EFSO . 19  911 .  7400  019  .  419 

7.90  6000 . 79  01974  ...  1.19  999 .  499  HO . 11.99 

1490  6K70 . »  F017 .  9.99  HYOIl  ...  .11  019 . 10.99 

1410  6LTO . 09  RK71 .  1.11  700A .  1499  IMS . 1499 

69.90  6970  . 99  C9P71 .  1.19  701A .  499  0900 .  1.19 

1410  6970 . 79  RK71 .  1.19  701A .  1.19  OllA .  9.90 

17.90  6M70T...  .19  RELS .  79.00  701 A .  9.79  011  A . 40.79 

17.90  69R70T...  .69  FO01A....  1.90  T04A .  .99  016 .  479 

09JO  6nO . 79  V190  . 90  70SA.  479  017 .  449 

17.90  6U70 . 99  VI90  .  79.00  mAV-Gr  44  90  011 .  1.99 

47.90  6Zy90 . 79  100TH....  7.99  T07A .  9.19  141 . 11 

47.90  7C4 . 69  Hyi140.  ..  .79  TOTS .  17.19  046  .  49.99 

.9  TH . 99  VT117....  490  710A/0011  .79  091 .  40.79 

19.19  TE6 . 79  MSS .  1.99  T11A .  .90  060.......  AK 

.*•  10V . 79  111 .  1.79  714Ay....  9.79  061 .  11.19 


064 . 79 

169 .  1.19 

166A .  1.19 

0690 .  19.90 

071A .  499 

074 .  1.19 

076 . 99 

079 .  1.41 

911 A .  9.99 

994 . IS 

999 . 49 

996  . 69 

997  . 49 

9S0A . 99 

CX100S . 79 

0(1004...  1.49 

E1140 . 11 

1600 .  499 

1611 . 19 

1616 . 19 

1619 . 79 

1614 .  1.49 

1619 . 40 

16M . 40 

16M . IS 

1616 .  499 

1641 . 91 

1191 .  1.69 

1091 .  1.09 

7191 . IJ 

SOOl . 1499 

0011 . 79 

0011 .  47! 

OOIIA...  47! 
OOM .  1.1! 


XP1/S1...  1.99 

1DP1 .  479 

wrr .  1.09 

4AP10....  490 

SARI .  1.49 

IfPT .  1.99 

7199 . 10.99 

10094 .  17.99 

11L94 . 10.99 

111.94A  ..  1419 

14094 .  1490 

16094A...  1400 

16994 .  19.00 

17194A...  19.00 
19A94A..  61.19 
19A94S  ..  61.19 
10C94 .  49.99 


11  Slot*  Street,  New  York  4,  N.  Y.  Coble  Address  "Foxcroft' 


DEPENDABILITY  IN  ELECTRONICS 

Attn:  Industrial  Purchasing  Agents  .  .  . 

Oui  new  Radio  Mooter  Calaloouc  la  arailabla  to  you  at  no  chorge  upon  receipt 
oi  your  requeat  on  your  letterhead.  We  are  National  Diatributora  oi  General  Electric. 
SyWanla.  Ohmlte.  Amphenol.  Sprague.  AeroTox.  Sangamo.  Stancor,  Merit,  A.  H.  &  H., 
Slmpaon  and  many  othera.  All  telegrama.  cablegrama,  and  Inqulrlea  acknowledged 
and  promptly  anaweted. 


GUARANTEED  :  TUBES 


SAVE  ON 


YOUR  SURPLUS  WANTED 
We  Pay  Highest  Priceal 


Special:  VACUUM  CAPACITORS 
12-20,  $6.S0  12-12,  $9.90  90-12,  $12.90 


Februarr,  1952— aECTRONICS 


Dadio  I 

Distributors 

fwc. 

l\  BOUKVARD  L 

/  JAMAOA.  flY  -  Rlpubiu  9-  j 

4651  1 

SEARCHLIGHT  SECTION 


Utt  moF  tiiioo 


A.  C.  VOLTMETER.  D-SW  VOLTt.  A  HlfklT  k- 


GRAPHIC  RiCORDING  INSTRUMENTS 

A.  &  VOLTMETER,  for  440  VOLT  Byitrms.  lUBfr 
or  300  to  5M  Volta,  Bupprr— rd  toro  tjrpc,  (iT««  oi* 
i^ptlotaAlljr  good  reodlBgi.  •  porfobta  unit  whlc4i  rsn 
br  switchboard  raountod.  Wrotlnghoujir  typo  f 
Urapbic  VoltflMter.  Tho  s>iichroikous  Tctachron  motor 
chort  drtrr  eaa  br  funtUhrd  for  ourratlon  on  110. 
or  210.  or  440  ?olt.  for  Mtbor  50  or  60  ryrlr.  Coa* 
with  ehorts.  Ink.  •I'mtoorhw.  inutructloiis.  etc. 


A.  C.  VOLTMETER.  DOUBLE  RANGE,  for  110  and 
440  Volt  sTstaai,  Rancm  of  InO  to  :!60  loHa  and  86«i 
to  510  Tolta.  Suppreiivd  arm  tvpp,  ftm  raeeptloBalh 
food  rpadlD0,  a  p>irtahir  unit  which  can  bo  avltch 
board  mountEd.  WE^ttnthotua  type  U  Graphic  Volt- 
meter.  The  iiyiichronou*  IVIerh^  motor  ehi^  drive 
can  bo  fumtabed  for  110  and  440  Volt,  or  110  Volt. 
50  or  60  cpcla  (wrratloo.  Conplote  with  8  chart*. 
Ink.  aoeaaorlea.  instnirtlons,  eto,  (Specify  volute 
and  frequeoey  dralredi 

Utt  Price  8181.00  Year  Co«t  Only  $78.00 

A.  C.  AMMETER.  0-8  AMP,  Can  be  ueed  with  ex¬ 
ternal  etirrent  transformera  for  hither  rangoR,  Wmt- 
Inghowae  type  (t  Graphic  Ammeter,  a  portable  unit 
which  can  be  Rwltchboard  mounted.  The  synohroooaa 
IVlechrfiD  motor  chart  drive  can  bo  supplied  for  oper¬ 
ation  on  110,  or  HO.  or  440  volt,  cither  60  or  00 
cycle.  Complete  with  S  charts.  Ink,  aoceesorlee.  In- 
KtrtKtloos.  etc.  (sperlfy  voltage  and  frequency  desired  i 
List  Price  $107.00  Yaer  Cost  Only  $M.M 


GT-40  IHreot  Actlon-Htrip  iTiart  Recorder,  The  syn¬ 
chronous  Tetechmo  motor  chart  drlv#  can  be  fumUbed 
for  operation  un  110.  or  HO.  or  440  Volt,  either  50  or 
60  cyclec.  Complete  with  3  charts.  Ink.  acoessorle*. 
InMimcttona,  etc.  (verify  voltage  and  frequency  de¬ 
sired  i 

List  Price  $H1  00  Veer  Coet  Daly  $I2$.00 


RECORDING  POLYPHASE  WATTMETER.  Dual 
Voltage,  230/460  Volta.  5  Ampa.  Can  he  us^  with 
cMeraal  t  ransfonners  for  higher  current  raagee.  A 
lukhly  actuirate  veisatlle  Instrument.  Westlngbouse 
t\pe  OY  40  Direct  Action-Strip  Chart  Recorder.  The 
'^nohnmoue  motor  <-an  be  furnished  for  operation  on 
1 10,  or  HO.  or  44o  V»lt.  either  .50  or  60  cyrU  Com¬ 
plete  with  $  chartn.  ink.  acceasorles,  instructions,  etc. 
Mpedfy  voltage  and  iiequency  desired) 

Ust  Price  $147  00  Your  Cost  Only  $180.00 

**  tn  leges  .Vrr  Peetery  Geerenloeg  O'teck.  .4U 


A.C.  VOLTMETERS 

IS  WHtlMkwiM  >H'  Id  . e  SA.M 

IS*  WiatM*  Id . 9  **  *.*• 

SOS  SiaiMM  SiJ'  Id . •  ••  t.M 

300  Tri.IMt  SH*  Id  mml . . »  »■«« 

A.C.  AMMETERS 

ISO  aiMllulo  WMm  SSL  Id  400  rsela - •  S7.I0 

5  S4«s,.n  S'*'  rd  . 4*  " 

SO  AimoMfl  S'*'  rd . #  "  0.30 

200  SlMSwa  SH*  Id.  5  Amp  Im  tnuMfomer 

«*  ••  *.10 

CurrMt  Trusf«rH«r  WMtofl  SOO/5 . •  7.S0 

D.C.  MICROAMMETERS 

so  OtMPMO  31.*  rd.  3000  iiOin, . 44  "  SM.tS 

lOO  WwiM  043.  4H*  rd.  •ppni,.  1300  ohn  0  21.00 
200  Siiapom  3>S'  rd.  1000  tWinn . 0  "  S.SO 

R.F.  AMMETERS 

1.5  W44tOfi.  3H*  rd.  niFlal  ra..,.  M.  K . 0  S4  SO 

2.5  alMaaM.  84*  rd . 0  S.SO 

2.S  WaalM.  34*  rd . 0  ASO 

3,  WaatlatkMas.  84'  rd . 0  0.50 

3.  W0tlaatia0a.  34*  rd.  with  eat.  coupIf.  .  .0  P.S0 


It,  Waataa.  34*  rd.  JAN . 0  ASO 

D.C.  MILLIAMMETERS 

1.  MaCIlataaA.  S'  wtuarw... . 0  SO. OP 

2.  WattlapHtiaaa.  34'  td .  ...0  S.SO 

S>0*S.  WaaS0B  Elacim.  84'  nl.  .prr.  w*. 

Fonceatilc  latT  . 0  4.00 

IS.  Maptoa.  34'  rd . ..0  A« 

100.  Slapaofl.  34'  rd . 0  "  0.70 

ISO.  Gta«0  Elaetrla.  34  rd . 0  S  SO 

ISO.  Grwta.  14*  rd . 0  3.t6 

200.  Mnpapa.  34'  rd . 0  S.SS 

300.  Waataa.  SV  rd . 0  "  0  70 

400.  TrlpMt.  34^  Id.  mada  for  CtrflFid 

Mf<i.  App  Co . 0  4.S0 

SOS.  Wapaaa.  34'  rd . 0  ”  A70 

SOO.  Dalar.  .’I'  wiuarF . 0  S.OP 

80A  GaaaM  Elactrl«,  S'*'  rd . 0  SSO 

QUO  OFlar.  34*  id . 0  ASO 

D.C.  AMMETERS 

I.  Gaaaral  Elactrk,  S'.'  nl.  .  .0  SASO 

30-0-30.  Gtaaal  Eltetrir.  r  nl.  mFtal .  0  4.30 

200.  Wataa,  84'  nl  olrh  diuBt . 0  7.80 


D.C.  VOLTMETERS 

lA  Wapaaa.  S4'  rd . •  ”  If-S 

ISA  Ma»t.  34'  rd.  aaF4al  cat* . ...0  «■» 

300.  Wapaaa.  84'  rd . ...^...9  “  A« 

SOO.  Waataa.  84*  rd.  1  MA,  •'tA.tJtaW'  •  *-*• 
4  KILOVOLT*.  DFjur  AibW).  84*  rd.  I  ItV 
Uaa  malUnHar  .  W 


rORTABLE  TACHOMETER 

MalMolo  ««a«0  CanttaaOMO  laAicatia* 

Thta  unit  le  of  the  centrlfugel  mechnalcnl  type  am  ta 
(inrigned  to  show  iNBTANTAJfWrt'BLY  eM  CON 
TI-Nt'orBLT  the  speed  or  chonge  in  Bg*^  of ^y 
revolving  Bhnfl,  or  turfocn  No  Btog  woteh  or  other 
mechmnliim  required,  .  -  » w 

•  Three  rongee  in  R.P.M.  A*id  throe  In  r.P.M. 
UIW  BANOE  300—1.300  lEa.  dlilalra  aauaU 

Mia>Ur5i**BAHOB  1.000—4.000  IIW.  dWatta 

HIGH  'SuSOB" *3.000- 18. SOO  (Ba.  dliitlon 
Fdutla  ISO  AP.M.I 

•  Lorge  open  dial  4  diameter  _ ^ 

•  Kiifiedly  ocnatnieted  for  heavy  duty  Borrloo 
o  lun  bearing  and  oilWaa  bearlngi 

a  Readily  portable  Pita  neatly  into  h^ 
a  Gear  shift  for  selecting  Urw.  med..  high  range* 
UadF  hr  Joata  liotoFOU. 

TU*  L  X  4^  H  X  5*  W . VDUjLCvgT^Tjg 

SfECIAL  METERS 

DwIM.  -10  to  S.  Wtwtoo  SOI -SI  84"  Id.  0  Wl.l* 
Maet.  MIIHaaatlar.  l.l  SIAAC  Wraoo  54A|^  jj 

Mlc^ahat  aaW.  L4  MAlrC  WnmAn  .W*  rd  0  N  SO 

TEST  INSTRUMENTS 

Waataa  sas  HfT  TFatar . 0  •'  3^35 

Wap0a  240  HaaiiKiFr . 0  ..  “-2 

Slaptaa  8.30  VOM.A . 0  "  7AS8 

WEATHER  INSTRUMENTS 

FriM  RaarOlao  MlaraharotraoO  C4L  «  TP3 
Frloi  PsychrooMtar  Cat.  *  573 
Frieg  Thermegragh  lA*  to  110*P 
Ttylor  AwewomoUr 
Alnor  Velomotor 

VtFd  OuaraolFad  . 

Lli'  r-a  SI. 400  *0  340A0t 

MISCELLANEOUS 

FrtoaaacF  mitn,  5»-sl  oprlat.  US  folt.  awllaBta^ 

tvpe.  WVNtlnghouee  HT . W  SI'S 

Gudlaa  Mtolar.  fiN-S-34 . 0  W-SJ 

Rada  Ratalytr  BT-IISI-A . 0  gd.SO 

Radia  TraataMa  BC  UtO  A . 0  WS  SO 


fISff  ilrau  at  »a0M  .Vfw  aal-t.  srglirirALLY  iadialFd  atawra.  dU  4»aaa  aa  laUp  paaaiMFd. 


BigSaving! 

FERRULE-TYPE 

RESISTORS 


AHENTION  INDUSTRIAL  USERS  !  !  ! 

Wr  Ii0v«  lorto  itockt  of  Iht  followinf  itoait  oaS  w«  Mvita  yesir  In^niri#*. 


AmphoRsI  CoRROClBi*  Oil-lilkd  Copocitof* 

AlloR-Bradloy  Fotoiitiosiiottrt  High-roltogo  Mko  Copociton 

AMP  TcrmiRols  Hipfc-TolfBpo  OU-filUd  Copociton 

Burndy  Hylugs  *  S''’'*'  Copociton 

T  4  B  "Sto-KoR"  TerRuRols  Tubos 

Diolco  PoRol  Light  Assomblios 
S-p.riorrow.ntoH 

.  «  A  .  _ ,  I Aigf fOCR  DwIbvwwS 

Fcrrulo  Typo  Rosnten  „ 

E.ior..TroR.t,rR,.noRdCb.kH  ^7^  Ff  Sp-cit«-3 


SyRchrot 
Tube  SockoH 
Hordwort 
CoRtocton 

Mog.ct  Wirt  4  Hook-op  Wiro 
Vocuum  Cotidooton 
Gos-fillod  CoodoRun 


Typo  G  Copociton 
Fiborglou  Tor. 

CoRlocton  4  CootiKtor  Coils 
T  4  B  "Wadgo-Oo'  TonoiRols, 
Gloss-CRclosed  Rclinrs 
WoMiiig  Rod;  iaclodiog  Typo  347 
Tub.  Crocks 


Wo  ImlH  irntmltim  rtporOMf  ttO03  ««l  Uatod  obaro. 

Raplias  will  bo  ia«0«  to  yoar  l«oa4rtad  wHMa  twaaty-tMir 
hsors  ottor  oro  rocotwod  by  ot. 

Key  Electronics  Division 


1B01  North  LoofwooB  Stroot 


BoMomm  14,  Moryload 


Immodiot*  dollTery 
.1  f  from  our  stock  of  orer 
^  I  250,000. 

I  j  Wid#  assortment  from 
0.2  to  300.000  ohms. 

^  i 

}  \  ENAMEL-GLASS 
T  FIXED— ADJUSTABLE 

I  New  and  In 
;  fi  periect  condition. 

li 

whig  Nearly  all  made  to 
JAN  specification. 

WrNo  tar  Cotoloe 

ONIVEItSAL  MARINE  t  MEG.  CORP. 

137  Alasaador  Bt.  Tookon  t.  R.  T 


MARITIME  SWITCHBOARD 

INSTRUMENTS— ACCESSORIES 
33S  CoimI  St.,  N.  Y.  13,  N.  Y. 

Wort*  4-t2>7 


Orden  ace^ed  from  rated  coaeerna.  poMle  inetl- 
tutlona  and  agenrlee  on  open  aooount.  othera  plea«e 
vend  S5«  depoett,  balanr^e  CO  D.  or  cheek  with 
order  All  prteea  FOB  our  warehouae.  N.T.C 
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WE  wnx  BUY  YOUB  NEW  OB  CLEAN 
USED  ELECTBONIC  SUBPLUBi  ABC-1. 
ABC4.  BC-124.  BC-S4t.  BC41S.  BC-342, 
ATC.  ABT-13,  AP8-I1.  BC-S21,  LM's. 
TS-ia,  T8-13.  TS-IS.  TS44.  T8-9S,  IE-1(A. 
t  tn,  SCB-522,  T8-100.  MOO.  w  any  BC. 
L  lE.  TB.  APB. 


TuniBq  Units. 


UKN  NEW  t2M.m 

ATN-l  Altimeter  Indlostor  0-1  ms,  shunt. 

250*  dl»I  . NEW  2.10 

lEMA  TM  Seu  tor  SCR-S21 . NEW  W.OO 

T8100/AP  OuclUaecone  . EXr.  *0.90 

DuMont  t4t  OeciUoffruph . EXC.  300.00 

DuMont  308  nucIllotrsDta . EXt'.  229.00 

O.E.  CB06Y  OeciUoKTUiih . EXC.  229.00 


I.IKE  NEW  MO.OO 
EXC.  CONI).  900.00 


SEARCHLIGHT  SECTION 


R.CA.  Model  MI-8167 

TRANSMinERS 


IN  STOCK  IMMEDIATE  SHIPMENT 


frm.  2000  tt  2aooo  km. 

0«t^:  3M  Wtm  c.w.  2S0  Watte  Radia  telaalteM 
Inpat:  100  te  2S0  Vatte  AC  Sd/»  ept. 

Mm:  or  blfli.  ir  wida.  27*  data. 

Tabti;  007».  Ilte.  00$*.  OOOt. 

Cmtal  Oaelllatar  anit  buiH-la.  tally  ahiaMad  aad 
itabla.  All  Mif  eaatainad  laaladiaf  antsaaa  aat< 
wartL  Maatar  Oaelllaiar  antt  (availMla)  Ote  la 
MMa  if  Xtal  aait.  Saaacb  aaipllOir  la  aaly  m^ 
uraal  aalt  aad  haa  110/220  v.  Ac  lapat.  fa«ir 
atadii,  blfii  aala.  Total  aat  araipht.  025  Iba. 
Caaiplitil  Naarl  Fraai  Moob!  Qaantltiaal 
Prlcoa  aa  Raaaaat. 

COMMUNICATION  DEVICES  CO. 

INCDIIPOIIATED 

2331  Twelfth  Ave.  N.  Y.  27,  N.  Y. 


WHOLESALE  ONLY 


CLECTRONIC  COMPONENTS 
AIRCRAFT  EQUIPMENT 
HYDRAULICS 

RADIO  A  ELECTOONIC  SURPLUS 
imi-t  Bnteh  St.  Ootrwt  S,  Mich. 

Pheue  Temweu  0-1400 


Wholesale  Dealers  ^ 

IN  60VERNMENT  SURPLUS 
*  oipctroaic  compMontt, 
e  Hnits,  wif«,  ote. 

LAPIROW  BROS. 

IMS  Hoffnor  St.  ClncItMitl  23,  Ohio 
Klrho  12*5 


TUBES 


jrttai^n.  Uaaal  diaaaanta  ta  aiaaafactartra  aad 

PARTS 

TRANSFORMERS 

PLATE  TRANSFORMER 
SOOO  volt  AC,  contor  topped,  3SO  MA. 
Primory  115  volt,  60  cycla.  Unmoamtad 
ond  flat  pottad,  ovaroll  dimanaian  6^ 
inchas  x  6  Inchas  x  7  ifichas,  walfht  37 
tbs . Naw.  1^5.00 

PULSE  TRANSFORMER 

6t6B2«-C1  . Naw.  $5.50 

PLUGS 

TELEPHONE  PLUG*  Cquivolant  ta  PL-55y 
with  Scraw  Terminalt  Insartad.  Somplas 
furnithad  ta  quontlty  iitars. . . .  Nawo  $.30 

BUTTERFLY  CONDENSER 
(A-PR^TN.17) 

Antanno  Tufiinp  Unit  Candanaar  (C*302)  tar 
TN>17y  74-320  MC«  in  ariflnol  poclte||a 


T.  R.  LOWENTHAL  CO. 

ELECTRONIC  COMPONENTS 
Technical  Radio  Since  1919 


PHDTDCDIV  SALES 

1062  N.  Allit  Ava.  SY  camort  4-7156 
Pasadena  7,  Cofrf.  RY  on  1-8271 

WRITE  FOR  OUR  WINTER  24  PAGE 

SURPLUS  SALES  CATALOG 


WRITE  FOR  PRICES. 

APRSA.  T8-34.  t04CS2.  BC-Mt,  ART-13. 
ARC-1,  APN-t,  BC410,  TCS,  304TL,  ttSR. 
TS-140/UP,  Largo  Quantity  BC-34t'i, 


cel.  tXMk  . EXC.  00.90 

8IH  LX-1  UHF  Stf.  Oen.  0-330  ew.  Com¬ 
plete  . . . . .  900.00 

CRT-S  TVro-etatunel  Olbeon  Girt. ...NEW  75.00 
Drmftlng  Mechlne  llogte  ecMe  16*  fulcrum 

leee  Mie  . EXC.  39.00 

BC-463  TurfH  xmtr  9  chuinel  control  68-73 
with  tubes  . CTCELLENT  100.00 


CATHODE  RAY  TUBES 

3rP7  ....$1.*S  SCPl  ..  $4.»S 

4API0  ..  .OS  JFP7  ....  l.OS 

SBP4  ..  3.0S  SOPI  ...  3.0S 
UOP4— SlO.fS  1«JP4— $19.03 


RA  52— RECTIFIER 

A  trauMtat  oootroUed  ncClfler  to  produea  hlfh 
Toltife  DC  from  110  TAC  00  cycle  aource.  Up  to 
11.500  volte  DC  at  50  natte.  Metered  high  voltage 
H)-15KV)  aad  current  (0*S0  MA).  {74,50 

SiMne  aiMl^la  with  miJl  re^r  or  minor  pan 
replacement,  IcM  tube . aaly  $46.10 


SCR  625  Fomaiit  Anny  Mkia  Datactart 
far  praapactara  —  Unara  —  all  $59.50 
catnponfaa-'  plymbara  atc.^ —  WHILE 
atc.<  ate.  they 

mia  oalt  te  bitnf  adiead  now  at  1>AST 
a  eeaaldMrabla  radnattOB  M  price,  narn 
ReewDtly  adviftteed  at  $76.50  tt  In  lIKC* 
now  available  In  the  tame  brand  new  ^ 
wrapplnn  In  iultcaaa  ftyle  cairylng  KA 
cane  ilfWH  batterie*)  atlT.Pw 


ARROW  SALES,  Inc. 

Dept.  L6 

1712-14  S.  Michigan  Ave.,  Chicogo  16,  III. 

PHONI:  HArrisan  7.9374 


/  WANTED  ! 


Any  Quantity 
ar  AAokt 


723A/B 


TOP  CASH 
PRICES 


Aloe  3C45,  5C22,  6J4  i  393-A. 

PlooM  iHdud*  our  nomo  on  your  maUlog  U$tl 

NOTE:  Wo  mntt  rocoivo  yonr  onototton 
on  723  A/B  boton  Fob.  29. 

PHONE:  LEHIOH  1-4731.  WRITE: 

Attn.  S.  J.  DORSA 

242  I.  77  ST.,  N.Y.C  21 


IF  THERE  IS 

Anything  you  want 


that  other  reoders  of  this  paper  con 
supply 


Something  you 
don't  want 


FOR  SALE 

Beryllium  Copper  Strip 


J.  C.  LIMOZAINE 

1423  KfNMwha  St.,  HyattBTilla,  AAorytand 


NOTE:  One  of  the  largcat  and  most  CMOplete  elec¬ 
tronic  aurplua  etoebs  In  the  country.  We  have 
thouaands  of  tubea,  e^iaeltora.  plugs,  aoceMorlee, 
trammlttert-recelveri,  test  equlpmaot.  etc.  Send 
ut  your  reQulremefita 

TERMS:  Fricat  F.O.t.  PcNodano,  Collfamia. 
25%  an  oil  C.O.D.  ardart.  CoHHml«M 
odd  3%  Solag  Toxe  Frkaa  auHact  ta 
chonga  wlthaot  natka. 


thot  other  readers  con  use,  odvtr- 
tise  it  in  the 


Searchlight  Section 
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SEARCHLIGHT  SECTION 


QUARTZ  CRYSTALS 

Ma4«  from  Hi*  fiaatt  Brasilian  qirarts  an4  will  praviB*  a  hifk  dofra*  of  ocHvity  and 
fra^uoncy  itability.  If  it  mad*  to  a  fraquoncy  of  F.01  %  in  convontionol  oinatour  oscillator 
tomparature  co*ffici«nt  it  lest  than  3  cyclot  par  mogocyclo  par  dofro*  cantifrad*. 


Price  1.1S  each — 25  for  $25.00 

Arollobk  it  F-243  or  CLH  in  th*  following  fro- 
qMiKMs: — In  K.C 

•saM  to  ilM  AiM  MM  to  M41 

*3iM  to  2MI  :  4275  to  MM  MM 

*MM  to  2474  '  44M  .  Mil  to  M44 

JMO  ,  44U  to  4479  M79  ^ 

^•MtoMTt  I  4M«to44M  SMt  to  MM 

aiM  4429  . 

*9191  to  I2M  4494  to  4792  9224  to  9999 


9M1  to  MM 
MI2to2444 
4Mto42M 


'  49Uto7M9 
I  7194  to  72M 
7212  to  72M 
I  74M  to  74M 
:  7999  to  7947 
7M2to7419 


9224  to  9999 

4IM  to  43M 

4229  to  4244 


I29M  to  12944 
12M2  to  124M 
12M1  to  12144 
12292  to  12244 
12M2  to  12244 
124M  to  12444 
129M  to  129M 
124Mto  124M 
12792  to  12744 
12992  to  12947 
12492  to  12444 


Type  CR-1A/AR  or  XL11 
Price  .95  each  25  for  $20.00 

N*  M  Mt*  to  Mtt  Typn  CRL-13 

mtotOM  I  Prfc*$l.ll#*. 

IM  4919to49M  '  IS  for  &2S  M 

129  to  91M  I  4499  to  44M  **  SM9*’^ 


Ml#  to  9941  I  79Mto7SM  i  Prico  $US  99. 

9419  I  74M  i  429  to  19M 

9422  to  49M  i  7419  to  74M  12M  to  1299 

MI9  to  49M  '  99M  to  9944  1414  to  1429 

41Mto41Sl  9119  to  9144  1799  to  2lM 

42Mto4279  .  9212  to  92M  22M  to  2294 

42MtoU79  92Mto9279  '  2419  to  2499 

4279  i  94M  to  94M  2M1  to  24M 

44M  99M  to  9947  2794  to  2797 

4491  to  4444  9429  to  94M  2M1  to  2414 

4479  I  11477  2IM  to  2171 

4479  to  4444  2222  to  2279 

I  2419  to  2597 

*  PrwiuMKlM  tadlcot«d  Above  rrao  40d  to.  mo  to  tbov 
Uwt  there  ore  ovolUMe  erystola  m  noU  qooatltlw  tn 
winfiforiTr  atepi  betweeo  tbeee  voluee.  Le..  14499  to  14MS2— 
orolloble  eryitoU  ore  14491,  1449S.  elo. 

Wbrio  Btnfle  frequeocr  le  ehfnm.  o  quootlST  of  69  or  More 
errttolj  ore  orolloble  In  thot  freoueocy. 

W*  fcov*  mbstantially  farpa  quantitit 
matfiah  at  bargain  grica*  littaJ  in 
To  obtain  a  copy  pfoat* 


EDLIE  ELECTRONICS.  Inc 


10  STATION 
INTERCOMMUNICAT¬ 
ING  SYSTEM 

Ao  onooool  e#er1nt  lo  9  19  oto- 
tlM  lottreBomomcMlM  Mttoa 
for  foetery  oo9  lotorefMo  oom* 

oHoleotteoo. 

Bom  for  the  U.  Sn  Noey  Tyfo  I.A 
fer  119  volt  M  oyele  too^leoo 
wHb  the  fotlBolm  oMBtoMtof 

feotoroe:— 

Oforoteo  IMlvIBiiolly.  o«9  moo* 
orotely.  by  OMb  botteo  ■eotrel. 

10  Mfbwttallboo. 

Pilet  litbt  ibeotMeoHbo  of  OMb 
••betotlefin  00  oiootor  ooH. 
TrooBformor  oooploB  fVro  lo  poob 
boll  to  prevl4o  op  to  19  vott 

ootpot. 

Aoibllbcotioo  previ9e9  by  2-9SL'o 
tronolormor  •eotrolM. 
Reetibeotlen  by  2-9Y2  taboo. 

A  bifb  vottopo  toot,  power  trooe- 
foriNor  pre^diiip  ttojoeot  ood 
blote  vottope  ta  oil  eix  toboo. 


Mleko  pilot  lipbt  otoof  ooob 
Bobototieo. 

ieoeen  type  NF  I9l  bipb  9- 
delity  Bpookor.  weotborproofed. 
Tobeo  ood  opdie  tronoforaon 
meooted.  e«  o  tboeb  proof  oob* 


•roy  bfilobed  Bteel  eobioot  11^  i 

II*  X  19.  Weipbt  a  Ibo.  oot 
Eotb  poebod  in  weedoo  orato. 
Tbit  onitio  prleed  ot  o  frooMoo 
of  ofiplnol  fovornoMet  oeot. 

Price  $59.50  each 

Sobototiono  for  obevo  eooBlotlnf 
of  o  4*  2.79Z  oiopnot.  Good- 
■  on.  (BritUb  moJie)  blpb  9del- 
ity  epoobor  Moonted  in  o  bond* 
BOMo  wolnot  wood  eoMnot. 

Price  $6.50  each 


of  Jotirablo  oloctronic 
oar  eotalogao  #E05. 
writo  to: 

1S4  GREENWICH  ST. 

Now  Yorli.  N.  Y. 
Tatophon*  Dl  9-3143 


•  Radi*  eed  Roceivine  Tebat 

n  Treeioiiltiei  0  Spttiel 
rarpoM  Tabot 

n  Radi*  *«d  EI*ttr*Mict  Rartt 
mid  Ee*ip*i**t 

•  All  Typ*t  *f  ElMrital  Wir*, 
M**m*I  Wir*.  aad  <*bl* 


For  Your  Spaeial  Need* 

We  are  nloo  bonafidc 
Cenornl  Purcliabmf  Agenlo. 
CAN  WE  HELP  YOU? 
Rcferpnceoi  Dttn  A  Bradolrepi 


22S  N.  Wobosh  Are.,  Dept.  I ,  Ckicag*  1,  III 
Phene  ANdorer  3  0841 


SPanCh  CffiCtS 

t  .<J  8*.*'  y  H.'v  Col.  CP  4  673? 

‘  7  Sew  Y^rB  MU  7 -Oi  84 
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SEARCHLIGHT  SECTION 


The 

^^Searchlight*’ 

SEARCHLIGHT 
!  SECTIONS 

fClasiifiarf  Adrertiting) 

of  McGraw-Hill 
i  Publications 

Can  Help  You! 

1 

TTUNDREDS  of  miscellaneous  business 

X  X  problems  that  confront  you  from 

can  help  you  by  bringing  business 
needs  or  "opportunities"  to  the 
attention  of  other  men  associated 

time  to  time,  can  be  quickly  and  easily 
solved  tbrou"h  tbe  use  of  tbe  Searchlight  i 

Section  of  this  or  other  McGraw-Hill  1 

in  executive,  management,  sales 

1  and  responsible  technical,  engi- 

publications.  j 

neering  and  operating  capacities 
with  the  industries  served  by: 

The  Searchlight  Section  is  the  classified  | 

1  American  Machinist 

advertising  appearing  in  each  of  these  i 

Aviation  Week 

papers.  You  can  use  it  at  small  cost,  to  an- 

1  Business  Week 

nounce  all  kinds  of  business  wants  of  inter- 

Bus  Transportation 

Chemical  Engineering 

j 

est  to  other  men  in  the  fields  served  by  | 

Chemical  Week 

these  publications.  It  is  the  regular  meeting 

Coal  Age 

place  of  the  man  with  a  miscellaneous  busi- 

1  Construction  Methods  and 

1  Equipment 

ness  need  and  the  men  who  can  fill  that  need. 

^  Electrical  Construction  & 

h  Maintenance 

H  1  Electrical  Merchandising 

When  you  want  additional  employees. 

k  Electrical  Wholesaling 

want  to  buy  or  sell  surplus  used  or  new 

1  !  Electrical  World 

equipment,  want  additional  products  to 

1  '  Electronics 

manufacture,  seek  a«lditionaI  capital,  or  ' 

1  Engineering  and  Mining 

1  Journal 

have  other  miscellaneous  business  wants —  1 

1  E.  &  M.  J.  Markets 

advertise  them  in  the  Searchlight  Section 

J  1  Engineering  News-Record 

Factory  Management  and 

for  quick,  profitable  results! 

Mointenance 

Food  Engineering 

Power 

Classified  Advertising  Division  . 

Product  Engineering 

Textile  World 

McGraw-Hill  Publishing  Co.,  Inc. 

Welding  Engineer 

330  West  42nd  Street,  New  York  36,  N.  Y. 
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SEARCHLIGHT  SECTION 


3CFI .  . 
JCPI  SI 
SDPI  . . 
JEPt ... 
SAPl  . . 
5BP4.  . . 
8CPI  . 
SHPI  . . 
7BPT .  . . 
7CPI  . . 


CSB.... 
C4A _ 

CKIMS. 
<:RP7J.. 
BL4C  . . 
HYSIZ.. 
,  HYI14B 


73iPY  . 
7»GY 
Ml  .  . . 
M3  . . 


2.35  3IM 
.45 , 4AI  . . 
3.54 ' 4Bi4 
.45  4Bi5  . 
.25  SJ24... 
.54  4^4 
1.25  4  Amp 
5.75  Turn 
35.M  MY  .  . 
iS.M  UA4 

17.55  14E4  . 

35.55  I5S  .. 

45.55  24C.  . 
M.M  35T 
55.M  I5IL  . 

S.M  211  . 

.55  253Z  . 
.75  254A 
3.M  354TH 
3.M  313C  . 


755D 

752A 

754A 

755A  . 

75SA. 

7I5B 

717A 

72tAY 

725BY 

72»c:y 

725DY 

73SEY 


COIYDEI^SERS 


OIL  CONDENSER  SPECIAL 
10  mfd.— 600  V _ $  .89 

Thrpp  torai*  bat.  malq.  cbaaMl  lyp*. 

Dims.  3^4**  X  3^'*  x  r\  Two  5  mid. 
oocttoaa  ratod  400  V  at  72  doq.  "C". 
1100  V  toot.  Moots  commoreiol  spocs. 
lor  000  V.  oporodon  up  to  40  dogs. 

Idool  for  iiltor  or  powor  foctor  oppUca- 
tioo.  Bopool  salos  prOTO  this  ruqgod 
high  guoUtY  coadoasor  to  bo  of  oat- 
stoadi^  Toluo.  Cortoa  of  24«  woight 
42  lbs.  C  70 

Largo  qua.  arailablo . #  •/T 

16  mfd.— 600  V . $1.7S 

Dual  I  mfd.  horm.  soalod  oad  packod. 
Trp#  PT-8C-11  moosuriag  SVs'*  x  IH"  > 
2H**.  Stud  mtg.  esators  2".  Plum  into 
stoadord  four  proag  sockot.  Quaattty  dis- 
couat. 


8  mfd.— 1000  V . $2.39 

Dual  4  mfd.  oU  coad.  horai.  sooM  oad 
packod.  Coso  of  10 . $2.10  oa.; 

6  mfd.— 150  V . $  .25 

Throo  form,  dual  3  ssfd.  oil  ooad.  comploto 
with  brackots,  moosuriag  4V^**  x  IH**  >  !*'• 
Idoal  for  audio  crossoTor  aotworks. 

7  "mf d..^"o6  V .  .  .  .  . . .  $  1 .45 

Smoll.  high  qualitr  oil  coad.  moosuriag 
2^1"  X  3*4"  X  14^**  comploto  with  braekots. 

i66b  V  ?T 

Stoadord  2  sido  torm.  boditub  coad.  Samo 
dimoasioas  os  mfd.  500  V  typo.  Excop- 
tioBcU  oaluo. 

605  K  bktt . $1.55 


*S  mM.— 1000  V— CP  70  El 

EG  805  K . $3.25 

*  Cutrrat  producliaB. 

MISCELLANEOUS 

— 100  inmfcl  caramiceii  coad. — 

$15.00  par  "SC" 
— 1 50  or  500  mnifd  $.  Mica  Coad. 

$30.00  par  "5C" 

— 50K  pot.  Vi"  f.d.  @ . 9ii 

— DPST  tof.  iw.  bat  handlo  @  .43|t 
— .01  oifd— 1000  V  Molded  Paper 
"K"  tel.  @ . 10« 

I  See  Ian.  Electronics  Paee  340  I 


swjfchos,  roJays.  olc.  laguirio 


BO.\  159 


MOI\MOlTH  RADIO  LABORATORIES 

19  Lons  Branrh  6-5192  OAKHERKT.  A.J. 


.  WE  HAVE  LARGE 
^  QUANTITIES  OF 


TUBES  STAMDABD  BRANDS  FIBST  QUALITY  TUBES 


All  Badio  4  TV  racoiTiag  tubus  30%  oil  list. 
|oct  to  chomgo  without  aotico.  Morchoadiso 


25.M  S44A .  1.25  5554  . 55  RIC34 . 

.  3.M  574 .  1.15  5554  . 25  RK47 . 

.55  574 . 35  (.Xl-C .  2.55  '  RKR72 . . . . 

2.25  525  .  2.55  (:E2 .  2.55  RK73 . 

4.55  554 . 25  <X2-A .  2.55  RX2I2 . 

5.M  555 . 35  <31-B .  2.55  SD535 . 

1.25  554  . 35  CB2-C .  2.55  VR52 . 

25.M  557  35  C:B2-T .  2.M  WL451 . 

2S.M  55tA . 75  CE25  .  2.M  WL532A .  . . 

25.M  1414 . 75  <.X25-0 _  2.55  WL475A  .. 

25.M  1425 . 35  CIA .  5.75  C.R.T 

.  .  25.M  1424 .  .45  CIB .  3.M  3BP1 . 

23%  doposit  roguirod  oa  orders,  ratod  finas  toad  P.O. 
subjoct  to  prior  saJo. 


1.35  7GP7 .  15.M  4AQ5JSU..  .45 

15.55  5LP7  .  15.55  4AKSJoa..  I.M 

.55  I5BP4 .  17.5#  4J4Jsa  .  .  1.55 

.75  I5C:P4 .  17.M  4V4CT  Jsu  .45 

I.M  BX1515  .  15.55  5C4  Jsu  ..  .45 

2.25  SPECIAL  4SL7  Jsu  .  .75 

5.55  Sylvauls  IJHL7  Isu  .75 

Mib-mlaluturo  4SN7  Jsu  .55 

4.55  KCMSII.OSm.  liAr7Jsa.  1.15 

All  morchaadiso  guoroatood.  Prico5  tub- 


ROLE  ELECTRONICS  INC. 


114-118  Liberty  Street 


Rector  2-8078 


New  York  City 
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ll’-tSlI,  Bl«ctroBlc» 

SS«  W.  41  8t..  N«w  York  It.  N.  T. 


HI*  QMatKir  Tm  taall  ar  Tm  Larfal 
C  1  N  SALI$  COMPANY 


TarMi;  Chack  with  Ofdar  F.O.B. 
Braaktya  t.  N.  V. 


SEARCHLIGHT  SECTION 


tVe're  not  eyeing!  We'te  not  trying! 

WE  ARE  BUYING 

all  and  any  type  of  electronic  parts  or  equipment  tKat  is  surplus  to  your  needs.  Send  us 
your  listings  and  samples  if  possible.  We  promise  a  prompt  reply  in  23  HOURS  or  less. 

The  following  for  sale: 

Hi  Voltage  Plate  Transformer  and  Choke  Combination 

(for  the  SCR  602) 


Trontformer  tpeci. 

Pri.  BOV — 1200  cycle.  2.5  an^. 

200  VA. 

Sec.  4000V  @  .05  Amps. 

Weight  21  tbs.  4  Oz. 

Condition,  brond  new. 


Height  1 1  ins. 

Width  bi/i"  X  4^. 

Choke  Specs. 

Inductance  120  Henries  @  .05 
Amps.  Insulated  for  16000  VDC. 

Price  $22.50 


GR  Vahacs  Type  5(5  Amp)  Cond.  used,  good . . . $15.95 

Kenyon  Type  S- 1 3377  5V  @  60  Amp.  CT.  Cond.  good . $10.95 

Haydon  Timer  Motors  MOV — 25  cycle  2W  95  rpm.  new . $  1,59 

BC  706D  Inertia  Switches  Brand  New . $  1.75 

^  Wavemeter  and  power  supply  less  tubes . $11.95 

Westinghouse  Type  K3I  Coaxial  Cable 

(similar  to  RG  .  .08^  per  FT. 


Ml  niKIHIilCCO. 


100S  W.  NORTH  AVf. 
■ALTIMORI  17.  MD. 
PHONE  LA  404S 


WANTED 


WANTID 

QUARn  CRYSTAL  UNITS 

ia  ImMwi.  Fr-171;  FT-241;  FT-243;  FT- 
500.  Any  qaaatity.  AdviM  coaditioa. 


WANTED 

YOUR  SPARE  SURPLUS  EQUIPMENT 
SELSYNS  •  AUTOSYNS  •  INVERTERS 
RECEIVERS  •  TEST  EQUIPMENT 


ELECTRONICS 


EQUIPMENT 

WANTED! 

NOTE  NEW  ADDRESS  BELOW 


We  want  to  buy  all  types  of  surplus  electronic  equipment.  We  are 
one  of  the  largest  buyers  in  U.  S.  We  buy  more  because  we  give  every 
seller  top  prices  and  o  fair  deal.  TELL  US  WHAT  YOU  HAVE.  USE 
COUPON  BELOW— AND  MAIL  TODAY! 


Um  MIowjiig  ntmifecn  lo  iitdical*  conditiMs:  N-l,  brand  mw;  N-2,  imd,  likt  aew;  N-3,  imd. 


ITEM 

CONDITION 

PRICE  WANTED 

Ta:  COLUMBIA  ELECTRONICS  LTD..  7460  N.  Varna  Av#.,  N.  Hollywood,  CoUf. 


SEE  COLUMBIA  ILtCTKONICS  AD  ON  PACE  ME 


TELEPHONE 
EQUIPMENT  &  PARTS 

Brand  New  RMZt  Rsaiats  Cantral  Units,  sapert 

saioksd,  with  eamrlnf  has . lll.M  Ea. 

RseoNdltiMSd  4  Tsstsd  EE8  ftsld  TslMhanss  ^ 
S20.M  saek 

New  T8»  haadMts  wHh  fif  switeh  mtH 

W.  E.  Resehrerso  OHSM . t-M  saah 

Rsheilt  tllw  nsw  AMtamatic  Electric.  Kellete. 
Western  Electric  selld  handsets  with  new  3 

Cendecter  cards  . $4.ta  each 

New  Receiver  4  Transmitter  elements  ter  the  Tete* 
phene  handeet  which  are  similar  4  interehaete- 

ahle  with  the  W.E.HAi  4  FI . fl.OD  eaeli 

New  eeeraters  head  4  Chest  sets . w.Of  eaeh 

New  W.E.  Chect  seU  with  FI  T.2§ . $4.00  eaeh 

New  W.E.T30Q  threat  mikes . kSO  eaeh 

A.E.  Type  41  reeeiver  elements  far  TSIS.  170  eaeh 

New  Cranks  6C»  fer  EE8 . 1.20  eaeh 

New  Capacitere  CA3U  fer  EE8 . |.S0  eaeh 

New  T88  twHthes  . ISO  eaeh 

New  C*l0i  Indaetien  eells . 1.78  each 

New  C-IM  heldint  celU  . 148  eaeh 

Lever  ewttehee  fer  EE8 . 130  eaeh 

C'iil  Repeat  eelle  . 12.00  each 

C-II4  leadint  Ceils  . $1.00  each 

TM  104  terminal  stripa . S2.00  each 

New  W.E.708A  reoeivers  laee  eard  tat  with  HAl 

reeeiver  . $2.00  each 

New  W.E.B-388  Relaye  . 82.38  eaeh 

New  3A  varlstare  . 480  each 

New  W.E.44A  cenncctar  Blacks . $.30  eaek 

New  W.E.  Eaaallxers  DI84732B . $7.80  each 

New  W.C.A2  twitchheard  lamps. .  .$10.00  per  tOO 
New  Kclleto  40  velt  switchhaard  lamps 

$10.00  pv  100 

New  Kcllefi.  whita  epal.  lamp  caps  #70 

$10.00  per  100 

New  A.E.  Type  41  transmitters,  lew  Imp  $1.30  eata 

W.E.  Dial  Blanks  . 3.23  sack 

W.E.  #28  pretactar  Macks . $t0.00pw  100 

A.E.  Sound  pewer  transmitter  elements  $3.00  each 
Rchttilt  Seuad  pewer  handsete  with  new  card 

$3.80  aaeh 

New  8'  KcUeto  4  eenducter  tticphent  carde 

160  each. .  .  3  Cenducter  180 
New  OwM.  2  Ceadactar  CD-80S  Ruhber  eerdt 

138  aaeh 

Uprifht  deek  teletkeaee.  fer  extcaslens. 

intereame.  etc . $8.00  each 

KelleH  838  rcedvcre  48  ehms . 11.00  each 

S-Bar  eencratare  . $4.30  each 

Battery  Eliminatare  NEW.  fer  Intcrceme.  et4« 
1I3A.C.  te  8-12  Veits  D.C.  4  O-ll  velts  A.C. 

82430  each 

New  82A  ladactlen  cells . $5  00  fer  8 

RLQ-iOS  . 180  each 

Centrel  Bexes  BC-389 . It. 00  each 

New  Alica  Bradley  relays  23V.*80  amps  O.C. 

New  Elcetrelytic  Cendensers  230V.D.C.-0  ta 

83C.  (.73MF.II3MF.)  . $.10  aaeh 

New  Capaeitars  4MF.  Paper . 140  each 

Ceak  Relaye  Terns  2200— Ohms  12  Spring  hanh— 

8  mikfti  1  break  . 32.30  aeiah 

TS>ISA  handeets  with  Sip  switek  and  ruhher  aard 
with  PL80  4  PUS  plei  Capacitar. ..  $8.30  aaeh 

Kellett— I  4  2  Mfd . ISO  aaeh 

Canvae  C^ylne  Bad  (RM2f)  CB-TfB  W/leath«r 

hettam.  Brand  New  . fl.7S  each 

Ca-3ta  .lOMfd.'tMFD— OOOV.  O.C . 180  each 

CA  273  4  MFD— OOV.  D.C . 173  each 

C-2i0  traacformcre  . $1.00  each 

JK  34A  . 130  aaah 

JK  33A  . ISO  each 

JK  37 . l75 

New  41  Inch  ruhher  carde  with  either  FiJM  ar 
Pin  PfUfe  . $1.00  eaah 


EASTERN  TELEPHONE  CO. 

323  Vaadarbilt  Ava.  Brooklyn  S.  N.  Y. 

MAM  2.17$1 

- CONDENSERS — 

OUR  SPECIALTY 

OIL  riLUO  A  TRANSMITTIMC  MWA  TTPB 
AH  VoluM  CBid  V^toge  Kottago 
Wo  InrUm  Tow  /aguMeo 

TCCHNICAL  RADIO  FARTS  CO. 

SST  McDuoH  Arp..  Brooklyn  It,  H.  T. 

ELECTRONIC  TUBE-MAKING 
MACHINERY 

For  BoaafactariBq  radio  taboo,  oloetroote 
tubod.  cofhodo-roy  tuboo,  lampo.  Now  aid 
uaod.  Boaoonably  prieod,  ootiafactiom  gua- 

OBtOOd. 

AMERICAN  ELECTRICAL  SALES  CO. 

47  I.  ttb  St. _  Now  York,  N.  Y. 


FOR  SALE 

Oraarol  Bodlo  Prinarr  Fraqoney  Stand¬ 
ard  Cloas  C-II  Hid  With  MMSuriaq  Equip- 
mnt  Now  Syacroaomatai  and  Cl^tcil 
CHIEF  ENGINEER 
KENT  ENGINEERING  CO. 

S74S  W.  NORTH  AVE.  CHICAGO.  ILL. 
Taxade  t-dSd* 
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Th AT  s  A  Buy 


NEW  THBIPT<4IT1 

limiMI  I  f  Jkl 

moTO-fiASH 

Net  •  Ut.  laeL  Pwr  pck. 

Ufe  M  Lmdp.  Rfletr  A  15’  ) 

cor4  1/1000  sW  aeih  •very  | 

7  MC.n^dM'iUeeolor- Um-  M 

Me  ell  cemeree  oper  1 1 5V^ 
vr/ltt«  Type  AC40.  .Ml.M 
Complete  Outfit  for  AC  A  ^  . 

Battery  opr.  Incl  At'tUABPas  oortepek  A 
eu  accMn  for  RODAKACOMPL'R 

Complete  . .  .  .  . .  •  eAA»pe 

Write  for  Complete  •■THRjrTLnT’’  net* 
Boosterpecke.  Ext  lltee.  Unite  ^2.' 
plene  shutter*  A  arcossortee.  IhB  BLY 
SEIX  A  8TAAH.  _ 


Imace-Converter  Tube  HlBenel' 
tlvtiy  simplified  desim  2”  die. 
WtUemltc  ecreen-ReeojuUoo  uii 
to  350  Unes/ln.  Complete  date 
A  tube,  each . AA.BBf  i 


able  lie  su 
t'ompletely 
115V/AO  c 
supply,  file 


U-4/0T 

3  ■’»"<>  'O'  •ooliioii. 

or  any  2-pany  line. 
IndlcattUK  lamp 
Spare  for  line  number  exrelleni 
dicator. 

4  for  BBC  80  fer  $10.00 


NEEDS 


••WIUIAMSON”  low  Hl-n  KIT 

iO  to  20000  cycle*  wHB  .p**i  Intern*, 
tlonally  Famous;  For  HlFl  enthualsetk. 
Inrl  Pwr  supply,  selerted  paru:  Balanced 

. . $20.Oe 

W'lneM  FreAWB  BH  A  ^^1; 

SuifU'WiiMi-Swv*  ib^  mit. 

10  to  30O0U  rycles,  OBtU's.  Max  Hannontc 
DlstorUon  Ik4«  at  full  outpt  A  only 
Vn«  at  SW  outpt.  Includes  ^s*  A 
Tirabls  tube  boost  A  Tons  ckU  APreAmp 
O.B.  pickup  5  dual  A  2  outpt  (T>  tu^«. 
Peru.  RCA  chassis  A  Info.. 

UT^HI.FI  obtBC  kf^  foV  p;p.'  2A3,  rt|l4. 

ro*5,t,  *=  .**'  ’  “"i.ill 

OS  0«Ml  Beliw  CerWIdfie  BPX  0$0.  17.21 
OS  BelPC  Cartrldie  IIPX040  er  041  $7.21 
«E  $12010  HI-FI  12  '  PM  Bpfcr. 


UlU  CE  PTlt4  lOO 

No.  1  AMGLO  Sfl04X  lOO 

aSST  GE  FT  210  300 

S3aT  GE  FT403  50U 

VA  SYLV.  4330  200 

2311T  FTai4  250 

2a8T  ITllO  200 

353GTQ  rT5«t.3  5000 

04240  FLASH  TUOC  •>  Nl 

H  t.*!?.  SEW . 

X400  Air  Cerp*  Lamp. .  . 


Z>UAL  1A« 
Aaacrtment  of  80 
LOTH.  I 


ALIGNMENT  TOOU 
Idaal  NO-l.O$$  Allgnmant  Ocrewdriv 
TLIM.  lon«  Insulated  Shaft.  Sure-Oi 

Knurled  Knob.  Only . 4 

BELAY  Spring  AAlualer  A  Swttch-Bd  Tc 
Slot  takes  up  to  .022*.  WEC  No.  3P3  S 
Feeler  Oance  ter  Belay.  Telephone  A  Te: 


Ut»  ANTENNA 

OHF  ANTCMNA  IB^/SOCM  ATS'  ARRl  fs- 
??.'•  ^  **•"*  *»»••  <‘oa*  Term 

Mlv  PI  Com  Wpf  Oask  A  H’ware  MoMIe 

•  L . »•*»  *  $1.00 

ry  CONICAL  ANTENNA  <D«tol-XI  8f  dv 

Prefab  Const.  Versatile  72.  150  or  3oO 

*  element*  A  lOO  u. 
All  Copper  Twlnex  Cro**  Bar  A  Hd'v^re 

Brand  New  Only . $S.4P 

0«AI-8tack*4  Cenical  Array  Similar  atN>ve. 
^t  wuh  lA  elements  A  all  hardware  olua 
B  *'f"*V’*^*  *  ^*1  Copper  Twines. 

Brand  New  .  $IX.PS 

MICBOWAVE  ANT  A4I25/APR.  Kmhi  to 
i4<S[Mr  w  UGSfiU  Term  InBulU 
Fltr  Flanite  Mtc  Incl  H'ware.  .  .  SS.PB 
ANT  AN1300.  as-  Whip  ....... 


SOLOEKIN6  IKON  GUN 

/  EENSATI^^AL 

/  •un.  with  removable  *Uo> 

tip  ^  will  not  corrode,  tip  it 
flat,  can  be  used  for  soldering  small  imd 
large  ilkrte  "TAB*’  ?ipeclal .  $P.P1 


VARIAM.E  CONDENSEtS 

f  15oinmf/300  V  Gao  HF  MILLIN'. 

W  J  CARDWELL . $1.38 

■  ~T '  BUD  Dual  7.Smmf  *a.  Se.  ; 

■**‘*'^  lOOOV  Gap.  HI  . $1.28 

lOltS'SON  70H30  70  mmf  300<tVr,*p  $1.28 

Cardwell  Neut  ZT/13  mmf  500  Volt  Gai> 

w  Locknut  . 8S< 

Planetary  Drive  8  te  1  Cronamc  $1.48 

E.  CARnW’BLI.  TK-aOO-US  53  to  312  mnif. 
Can  Iw  made  Split  Stator  New  .  $10.95 
Vernier  Drive  to  te  388nunl.  each.  .  APe 
Midget  3  te  IS  mmt.  Mldltne  each  .  J8c 
2La  Meter  Butterfly  Cndar  w  RF 

Tank  A  «  hoke  .  58c;  2  fer  88c 


2*F.  Extremely 
ost  execitng  re 
»  Prev.,  Freese. 
^Ten^  ^  Cwtro^ . 

::  Ti  it  $10.00 

.  .  .8  for  $1.00 


5726 

5749 

5751 

5743 

5812 

5814 

5881 

5840 

X8O30 

UXAdSl 

8002B 

•005 

8008 

8012 


^442 
12448  .  . 
12448  . 
12450  . 
0452  . . 
12458  .  . 
:2482 
;2K25 
2N35 
T23AB 
2N29 
2V3Q  .  . 
2W30T  . 


.89  50 
1.08  EF50 
1.08  SOAS 
.98  5005 
l.OV  5ACS 
1.08  50C8 
1.28  50L80T 
.88  50X8 
1.18  50T80T 
1.48  50Z7G 
1.09  52 


.79  T300  . 
.88  304TH 
.481  304TL 


18  I4F8 

78  t4N7 
78  1447 
78  I4N7 
88  14Q7 


-  *2’H  Pnb-Mlnl 

•  •J*  2E3d  . 

•  5-iS  ■ 

inm  2021 

rvxoix 

■■■  CKSOIAX 
.  ,  CR502AX 

'  -I'l?  CK503AX 
CKsesAx 

•  CK508AX 
5-48  CKS05AX 

'  CK512AX 

.  1.85  CKSZZAX 
.  ^  CRSEAAX 
1-80  CMSZdAX 

•  CK528AX 
.250.00  CK52e4X 

•  J*IS  CRASIOX 
.  1.00  CMS320X 

.  a.  CK533AX 
.  1.45  CK534AX 
.  1.33  CK538AX 
.  1.25  CN537AX 
■  CKS380X 

.  .28  CM538DX 

•  •  CM541DK 


1.82  V-700  . 
3.78  70L70r 
5.19  71A  . 

3.7*  72  .  .  .  . 


'4-12SA 

H-250A 


H  CII5478  .  2.88  1N28 

^  CII5878  2.45  INT2  »^-5S 

35  CMS887  5.88  1N34 . 08 

38  CK5702  .  .  7.25  1N34A  .  .  .88 

•d  CMS703  1.08  IN»5  1.85 

CRS704  8.75  INTA  .  .  1.05 

88  CKS744  1N38  0.15 

80  CN810CX  0.48  1N40  .  ■  8.88 

as  CKS783  0.08  tN43  1.08 

75  CM5784  ..  7.40  IN44  ...  1.21 

08  5828  -  8.80  IN4S  .  .  ■  1.38 

80  C'Bay  Tube*  IN40  .88 

♦2  CK5851  ,  .  4.58  *N48  .58 

42  CM5875  1.80  INSl  ..48 

34  C'Bay  Tabes  iN5a  ....  1.88 

87  2AP1  11. PC  1N84 . 88 

45  Upi  laT  1NS5  ....  2.88 

77  3apt  14. or  INtd . 88 

73  ISpi  7.ti  1N57 . 88 

73  l^^tA  liM  IBM  1.18 

48  3CP1  2.20  INAO . 80 

18  W1  4.8'  INOl  .  .  .  2.10 

84  4!8*  tMAA/NM  2.45 

40  2PPT  t.A5  1N04  ...  .08 

78  3FP7A  14.80  lNd7  ....  1.84 

If  SQPt  4.70  INOP  1.88 

00  3MP7  3.85  THermlster* 

88  3NP14  14. 9F  WEce  lOA  .  .80 

if  34P7  12.50  WEce  I2A  .1.10 

$4  34P12  18.88  DtOfOtp  VOf 

84  3JPt4  14.85  Limiter  .2.88 

14  4AP10  .  4.0*  D108S81  THer. 

78  8AP1  8.88  malCemp  2.88 

Oa  80P1  .  4.48  O170S8iHF 

78  SOFIA  14.88  Pwr.  Mae*  .80 

If  MP4  ....  4.75  1C  Balb  Time 
•N  OMi  ....  4.75  Delay  ...  .80 

■  Meney  Beck  Baerentee 

’SSLTi; 

NYC,  Add  Burnt.  Cherges 
A  28  V.  Dap.  Tabes 
Otd.  vis  B-Exp.  only. 


.88  117L/  703A 

.78  M70T  ..  l.SC  704A  .. 
.75  IITNTOT  .  1.7-  785A/ 
.48  117P7QT  .  1.35  8021 

.78  11723  .48  707A 

4.85  1172407  .  1.3!  7070 

3.45  1I7T4CT  .  1.1<  710A' 

.88  1I7ZTGT  .  1.45  8011 

.08  F123A  .  .  .  8.45  7t3A 
.78  Tt25  .  .  12.45  NL714 

.08  F127A  .18.88  714AV 

.88  VTt27A  .  .  3.8C  718A  . 

CV148  4.88  71SB  . 

.48  150T  14.50  718C 

.85  VT18S  .  14.45  7I7A  . 

.05  FOIOO  45. OC  TtOBV 
.$5  50172  42. SC  7tgCV 

2.85  1828  ...  1.20  718A  . 

.88  F0180  12.80  72IA  . 

.88  T200  .  22.84  722A  . 

4.28  20IA  .  .84  723A 

3.88  203A  8.8k  723A  B 

1.08  208B/VT3.  1.85  734A  . 
3.75  CE204  1.15  7248  . 

.78  211.VT4C  .45  725A 

.05  CE2tB  .  .  8.98  724A  . 

.85  BX2t5  .  .  8.85  7200  . 
.48  WE215A  .18  720C 
2t7C  .  .  8.75  801A  . 

.08  227A  .  .  .  4.88  802  .  . 

.08  231  .  1.2C  803  .. 

.89  i42C  ....  8.45  804  . . 
.88  244A _  4.15  808  .  . 


12AX7 

I2AT7 

12848 

12BA7 

12BD4 

12BE0 

I2BF0 

12BM7 

12BY7 

12827 

12C8 

13P50T 

I2H0 

12  iSOY 

12J70Y 

I2M70T 

12M8 

12AYOT  . 

128807  . 

t28A70T 

128C7 

128F90Y 

l28F70r 

12807  . . 

I28H7 

1283707 

t28M7 

i28L7er 

I28N70T 

128070T 

128B7  . . 

12X3  .  .  . 

1223  . . . 


43  -  . 

48  -  -  .  . 

458  ' 

Vt92 
4823 
,  452507 


t8|v2321A  . 
2  ^322  . 

5  2331  . 

.  .  8.25  4AM4  ....  2.9el  ■■ 

.  .  7.90  4A55  . 79 

“TAB”  TESTED 

8  2331 A 

3  0332  . 

3  2333  . 

..75.85  4A5TQ  ...  4.981  Bl 

.  59.95  4AY4  .  .  .431  ■ 

L  ]  &  GUARANTEED 

3  2338  : 

34.50  8AU4  .  .49 

.120.00  4AV5GT  .  1.29  ■■ 

PBICE8  SUBJECT  TO  CHANGE 
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Ftbruary,  1952  —  ELECTKON  ICS 


ENGINiERS  DEPEND  UPON 


TYPE 


DOLIN  METAL  PtODUCTS  INC 

U*IN<!iTON  AVe  BROOKLYN  16  N  Y 


CONSOLIDATED  VUITCE 


INDEX  TO  ADVERTISERS 


ELECnONKS  —  ftbruarf.  1952 


lor  RF  INTERFERENCE 


AcheDoa  C'oIIoIiIr  C'orp .  171 

A<‘m«  Klpctromlrm  Inc .  SSS 

AdtuBR  A  WPGtlokp  CompGnjr^  Th« . t41 

Ai1\^l«liMr  CovnrII  . 

ArroDGOtlrGl  CommunlcGtlniiR 

l’kjalpn«Bt.  lac .  1<9 

Air  AMorUtf*.  Inc  .  m 

AIrrrmft'Mmfinc  ProdQct«,  Ino .  5# 

Alrfl|rtc  Electrontc*  Company .  SiP 

AIrpnx  ProdactD  Compnny . t4t 

Aldca  ProdnctD  Co .  S5 

Allen  Co..  Inc..  U  B .  M4 

Allen  MnaufnHnrlns  E'ompnny .  254 

Allied  Control  Compony.  Inc . 148.  844 

Amertcnn  Cnneer  Society .  SIS 

Americnn  Gno  Accnmolutor  Company...  248 

American  l^Evn  Carp .  181 

American  Phenolic  Corp .  148 

Americnn  THerlidon  A  Kadio  Co .  258 

American  Time  ProdoctN.  Inc .  152 

Amperev  taectronko  Corp . Third  CoTor 

Ampex  Eleetric  Corp .  812 

Andrew  Corporation  .  188 

Arhwricht  ^nliihlnp  Company .  188 

Armco  NteH  <'orp oration .  S18 

Armour  Beoearch  Ponodatlon  of  Illlnolo 

Inntltuto  of  Technology . Sl8 

Arnold  Knclneerinn  i'ompany .  158 

Art  iVIre  A  Htamplnp  Co . 884 


Hallantlne  l.aboratortee,  Inc .  ] 

Barry  t'oriM»ratlon  . 

Read  i'haln  Hnnufactnrinn  Co . 

Hell  TelepiMine  l^khoratorlee .  1 

Bendix  Aviation  Corporation, 

l^llpee- Pioneer  INvlolon . 

Pnelllc  niTlolon . 

Bentley.  HnrHo  Mfg.  Co . 

Berfcaley  ItcleatlAc  Corporation . 

Bird  Vleetronlc  Corp . 

Bird  and  Co.,  lac..  Richard  H . 

Hlrmlnffham  ftonad  Rcprodacere.  L4d.... 

Blmhach  Radio  Co..  Inc . 

HIrtcher  Corporation . 

Bliley  Eleetiic  Company . 

Bodnar  I nd not rioo,  Inc . 

Bctclnv  Airplane  Company . 

Ropoe  Electric  Mfp.  C^ . 

Homne  latbomtorice.  Inc . 

Boonton  Radio  C'orpomtioa . 

Born  Corp.,  Georpe  W . 824, 

Bowmnr  Inetmmcnt  C'orp . 

Boweer,  Inc . 

Bradley  Lahomtorleo.  Inc . 

Brand  A  Co..  Inc..  William . 

Bridpeport  Bram  C'o . 

Rrowa  Klectro>.ileai»uremcat  Corp....... 

Browninp  l.aboratorle«.  Ine . 

Bruhh  ItevclopmcBt  Company . 

Burnell  and  Company.  . . 

Rur«tcln>.%pplebec  C  o . 

HuNomnnn  Mfp.  C'o . 


Chicapo  Traneformer  Dir.  of 

Kiuiex  Wire  Corp .  178 

Clach  Mannfactnriap  C'orp .  188 

Clare  and  Co..  C.  P .  9 

dec#  DIv.  of  the  Reed  Roller  Bit  Co. . . .  77 

Cleveland  Contatnor  Company . 287 

CUppard  laotmmont  Laboratory,  lac....  284 

C  oha  Corporatioa,  Himaad .  S88 

C'ole  Stem  Eqalpmeat  Co .  82 

Colllne  Radio  t'Mxpaay . .  888 

Cummnalcatloa  Acceoeorieo  Co .  188 

Condeneer  Prodnete  C'ompany .  18 

C  onn.  Ud..  C.  G .  818 

(  oneoHdated  Eaptaeerlap  Corp . 188 

C  ootiaental  IHamoad  Klhre  Cempony  ♦ . . .  81 

Coriiell-Dablller  Klertrie  Corp . .  48 

C'orry-Jameetown  Mfp.  C'orp .  188 

Coto-'C'idl  Co..  Inc . 178 

Cmmer  Co..  Inc.,  R.  W .  187 

CreiM'ent  Company,  lac .  888 

CrtNM  Co..  H .  888 

C'nrthi  Development  A  Mfp.  Co . 8M 


Dale  Product*,  Inc .  828 

llano  Electric  Company .  288  I 

Daven  Company  .  858 

Dednr  Ameco  Corponvtioa .  888 

DeMambro  Radio  Mp^y  Co.,  lac . 885 

Dial  IJpht  Company  of  America . 888 

DlHtUlallon  Prodnete  Indmdrieo .  188 

DoUn  Metal  l*rodnctii.  Inc .  885 

Dow  Comlnp  Corpomtlon . 88.  884 

Diiver'Hnrne  Company  .  177 

Itamont  Elect  rie  C'orp .  888 

I>nMont  lAbomtoriee.  Inc..  Allen  B .  88 

Dnmnt  MannfnctnrlM  Co .  821 

nX  Radio  Product*  Co .  888 


l•:a*tem  Air  Device*.  Inc . 288 

h;a*Cn*nn  Rodnk  Company. 

IndoBtrinl  Pbotopra^lc  INv .  148 

Ekilaon  Incorpomted.  Thoma*  A . .  281 

Mnler  Itepineerlnp  Compaay,  Inc.... 888,  844 

Kttel-MTcluionph.  Inc.  .  . . W. 

Kinetic  Htop  Nn4  Corp.  of  Amorica .  888 

Nectran  Mip.  Co . 8M 

dectrlcal  ladnatrlcG,  lac . 888 

HcctH««l  Reactanco  Corp .  181 

M-Troalca.  lac . 844 

KIcciro  Motive  Mfp.  Co.,  lac .  15 

Electro  Tec  Corporatioa .  888 

Mectro-Tock  Eqnipment  Co . SM 

Electronic  Awnortateo.  lac . 885 

KIcctroalc  Deviceo,  lac . 885 

Mcctronlr  latitmmeni  C'o..  lac .  888 

Klcctronic  Meaenremcnt*  Company . 816 

Kle<-tronlc  8y*tem*  Co . 888 

Erie  RcfilNtor  C'orp .  81 


SUPPRESSION  FILTERS 


f  annon  Electric  C'o .  184 

Carbomndum  Company  . .  52 

Centralab.  IHv.  C»lohe>VnlM.  lac.. 8.  18,  11 

C'haee  BraHe  A  Copper.  Hob.  of 

Kennecott  C'opper  Corp .  141 

Chetder  Coble  Corp . 878 

C'hicnpo  Telephone  Huppty 

C'orpomtlon  . 88,  88 


Fedemt  Telephone  A  Radio  Corporation  .  855 

E’ederated  Pnrchaeer.  Inc .  888 

Elltron  Co..  Inc .  885 

Five  Htnr  Co .  844 

Freed  Tmnaformer  Co.,  Ine .  881 

Fretineney  Htnndnrd*  .  888 


/  ...  r  rx  M.  rxr  rx  .  rx-r  r  rx^xtwr  IN  STRICT  ACCOROANCI 

navy  SPARE-PARTS  BOXES  v^ith  spic  »jan  buj 


NOW  availabU  to  you . 

without  costly  suh-contracting  probUms 

(todi  rt— dTd  TYM  M.  STHL  S»AH.»Am 
•OXU.  mad*  bi  (Met  ■ccarJa.in  wM.  Nary 
IpRcWIcatlani. 

Ta  battar  unrka  yavr  aaad  far  IpRcWIcatl.a 
Ipan  Rarti  laRa*  (.hlpbtari  um).  wa  haira 
tabaa  Ibaai  Iraai  aar  "Ipadar  Japartwaa* 
aad  pvt  Miaa.  aa  a  aMU  praAicHaa  Haa. 
■  ISULT;  Ibay  caa  aaw,  hi  aMt*  cam.  ba 


SIMMY  ORDER  TNiM  RY  STOCK  NUMRtR 

WRin  TOR  sin  AND  PRKi  CHART 


FILTRON  IS  SPECIFIED  ON 
THE  MAJORITY  OF  MODERN 
AIRCRAFT,  GUIDED  MISSILES, 
SIGNAL  CORPS,  ORDNANCE 
AND  NAVAL  EQUIPMENT 

FIITRON'S  experienced  RF  Interfer- 
cfKe  Suppression  engineers  are  avail¬ 
able  for  the  measuring,  testing,  and 
filter  design  for  your  equipment.  The 
modern  shielded  laboratories  are 
equipped  to  measure  RF  InterfererKc 
from  14  KC  to  1000  MC  in  accord¬ 
ance  with  military  specifications. 
FIITRON'S  engineers  have  more  than 
700  standard  filters  available,  or  will 
design  a  unit  to  meet  your  size,  weight, 
mounting,  voltage  and  current  require¬ 
ments. 

FIITRON'S  capacitor  manufacturing 
and  coil  winding  divisions,  metal 
fabrication  shop  and  meui  stamping 
departments  are  exclusively  produc¬ 
ing  the  highest  i|uality  components 
for  FIITRON'S  RF  Interference  fillers. 


Smid  far  our  LATEST  CATALOG 
on  yaor  company  ioHorbood 


THE  F  t  LT  R  ON  CO.,  INC. 

FLUSHING  LONG  ISLAND  N  Y 

lARGIST  IXCIUSIVI  MANUFACTURERS 
OF  RF  INTERFERENCE  FILTERS 


all  over  the  country 


WESTERN  ELECTRIC 
CALLED  THIS 
NUMBER  >  _ 


Galr  Company*  Inc..  Robert .  tX7 

Onmewell  Company  . Mi 

Gates  Rmtlo  Co .  54 

General  Control  Co . M§ 

General  Electric  Company 

Anparatos  . 4i.  47.  IM.  t4t 

Chemical  Dept.  . .  814 

Eleetronlre  Dept .  M 

General  Indnetrlee  Co .  IM 

General  Preeielon  Laboratory,  Inc .  181 

General  R^lo  Company  . 174*  175 

Olannlal  M  Co..  Inc..  O.  M . SSt 

Grant  Pnlley  M  HmtiSwmn  Co . Stf 

Graphite  Metallising  Corp .  188 

GrayhUl  .  844 

Green  Inetmment  Co .  868 

Grles  Reproducer  Corp . 84d 

GnardlM  Rleetrie  Mfa.  Co .  171 

Gothnuui  Co.,  Inc..  B.  1 . 844 


Hardman  Co.,  H.  V.  . . 

Hardwick.  Hlndle,  Ine . 

Ha>don  Company,  A.  W . 

Haydon  Manufartnrtnn  Co.,  Inc. 

Heath  Company  . . . . . . 

Holland  Ueseareh  Corporation. . 

Helnemaaa  Elecirte  Co . 

Hellpot  Corporation . 

Hewlett-Packard  Company . 

Heucon  lyectric  Company . 

Howard  jt^es  Co . 

Hnyhes  Aircraft  Company . 


Improved  Heamlcfie  Wire  Company*  The.  . 

Indiana  Steel  Prodocts  CMspany . . 

li^oetfial  Condeneer  Corp.  . . 

Indnstrial  Cmitrol  Co . 

Industrial  Hardware  Mfy.  Co.*  lac . 

Indotitrlal  Rectifier  Company . 

Industrial  Tape  Corp . 

Industrial  Timer  Corporation  . 

Instrument  Corporation  of  America . 

Instrument  Resistors  Company . 

Insulation  Manufacturers  Corp . 

International  RectUler  Corp . 

International  Resistance  Company ...  .44, 
Irvlnyton  Varnish  A  Insulator  Co . 


4FI)  ManufuctuHna  Co..  Inc . 

Jelltff  Manufaeturniy  Corp.,  C.  O . . 

Johns-Manvtile  . . . 

Johnson  Co.,  E.  F . 88! 

.lones  IHv.,  Howard  B.  Cinch  Mfy.  Corp. 

Jones  Klefdroalcs  Company,  M.  C . . 

Joy  Manufaeturiny  Cmnpany . 


THE  PROBLEM: 

Ts  check  p*ai  sad  f-a  asbile  Ulephsas  Irsae- 
aitler*  lueh  sc  ihoee  used  In  kifbwsj  sad  urhsa 
Mnrice  Is  predoce  onifersi  perfsrmaaes  whws- 
ever  leceted. 


Kahle  Enylneeiiny  Co . 

Karp  Metal  Products  Co..  Ine . 

Kartron  . 

Kelloyy  HwltchlMiard  A  Supply  C4^. . 
Kenyon  Transformer  Company,  Ino. 

Kester  Solder  Company.  . .  . . 

Kinney  Manufacturiny  Company... 
Kirchberyer  A  Company,  Inc.,  M... 

Klein  A  Sons,  Mathias . 

Kniyhts  Co..  James . 

Krohn-Hlte  limtniment  Company.. 


TrSlCAL 

TUSNSMiTTCS 


THE  SOLUTION: 

Panelysor  SB>3  allew*  aceurale,  ualfemi  reaidu 
ia  didereat  localioaa  all  ever  the  ceoalry  by 
belpiaf  te  aelve  the  ceaplec  preblem  ef  msiats- 
naace  and  calibratien  ef  f-ai  and  p-m  tram* 
milter  lealiag  aelt.  Weatam  Electric  oaet  SB4 
to  calibrale  deviatioa  metcra  and  eoatrela  ia  f-m 
aignal  geaeratera  and  davlatiea  melere  M  Iml 
receivera.  Panalyaer'a  viaaal  preientatien  ef 
the  apeclmm  diatribatlea  ef  f-sa  aad  p-ai  aiedu- 
laled  cerriera  greatly  aimpUiea  detarmlnaUeB  ef 
medolaitea  deviatiea.  SB4  ia  s  aalaral  fer  ha- 
dicatiag  miaunma  aad  maximam  laveb  ef  car¬ 
rier  and  aid#  baada. 


l4ilH>rHto^  for  Electronics.  Inc . 

Lumlula  Electronics  Corp . . 

Lnmpkln  lAhorntMles,  Inc . 

LaPoInte-Plascomold  CTorp.  (Toe-D^X) 

Lapp  Insnlntor  Co.,  Ine . . 

Lei^h  Relny  Company . 

Ler^s  A  Northrup  Co . 

Leland  Ine..  O.  H . 

I.«ttlne  Rndlo  Mfy.  Co . 

Linde  Air  Products  Co..  A  Division  of 

Union  Carbide  A  Cnrboa  f'orp . 

Litton  Industries  . 

I4»athan  Manufactniiny  Company .... 


Western  Electric's  setup  for  colibro- 
tion  of  modulotion  deviotion  of  tesl 
receivers  ond  signal  generotors 


WRITE  FOR  REPRINTS 

Weatem  Electric  reported  ftdl  deteik  ef  thia  teat* 
tag  aet-op  ia  a  receal  iataa  sf  Eleclrsaiea.  Re- 
priata  will  be  aeat  free  ea  reqneat. 


MacDonald  Co.,  Inc..  W,  8.  . . 

Mack  Molding  Company,  Ine..,. 

Maynecord.  lac . 

Mallory  and  Company,  Inc..  P.  R. 

Marconi  Instruments.  Ltd.  . 

Marion  Electrlc*al  Instrument  Ce. 

Markem  Machine  Company . 

McOraw-HlU  Book  Co.,  Inc.  .148. 1 

Melpar.  Inc . . 

Mepco,  Inc . 

Metal  Textile  Corporation . 

Metals  A  Central  Corn., 

Oeneml  Plate  DlwlMn . . 

Mien  Insnlntor  Company . 


WRITE,  WIRE  OR  PHONE  TODAY 
FOR  COMPLETE  INFORMATION 


10  South  Second  Avenue,  Mount  Vernon,  N.  Y, 
MOunt  Vernon  4-3970 


February,  I9S2  — aECTtONICS 


Company. 


Carbon  Co. 


UNITED 

STATES 

GASKET 

COMPANY 


FIRST  WITH  TEFLON* 


Hioo  laatramf  t  Ca . tlt»  S44 

Micro  Swttck,  Mr.  of  MtsMODOlio- 

Hoocywoll  Rc^oUtor  Co . tlT 

Mlloo  Kcprodoccr  Co . M4 

MUloo  Mfv.  Oo..  Inc..  Jnmco .  tit 

MUo  Radio  d  KloctroBico  Carp .  t7 

MlnooapollN-HoncywcIl  Regulator  Co.. 

ladaotrtal  Dir . M,  t7 

Mlaaonota  Mining  A  Mfg.  . 4t.  t4t 

Mltchcll-Raod  loMlalloB  COh  1m .  t$ 

MooIboo  Paper  MliU  CoaipoBy . ttt 

MBllard  OTcracaa,  Ltd .  til 

Mmlilooro  Soldcra  Ltd .  4t 

Myoalox  Cmp.  of  America .  tt 


IfatloMU  Con»aBy,  Ibc.  .  tSt 

NattoBBl  MoldIU  Co . ttt 

NatloBBl  Vamlahod  Prodacta  Carp . Its 

IfowcoBib  Ai^lo  Prod  Beta  Co . ttt 

Now  Hampahlra  Ball  BaarlBga,  1m . tS4 

Now  Hormoa,  Inc .  ttt 

Now  Torfc  Tranafaiaior  Ca^  1m . ttt 

Nlairara  Radio  tapply  Corp .  ttS 

North  American  Arlatlon.  Im . lit,  t4t 

Nathelfer  Winding  Laboratariea . ttt 

NneloonSca  .  tt4 

Nambeiall  Stamp  A  Tool  Co .  tit 


Ohmita  MaBBfadlBfflagOB . ttA.  ttB 

Obbb  a  Soon.  IBC..  t41 

OlfellMrwln  Mfg.  Co . U7 

Oregon  Blectronlca  Mfg.  ^ .  17t 


pBMramIc  Radio  f^adneta.  Im .  ttt 

Paper  Machinery  A  Reoeareh,  Im .  Itt 

Paramoant  Paper  Tabe  Corp . tSt 

PattoB-MacOByer  Co.  . .  tit 

Plialo  Plaatico  CorporatloB . tit 

Phaootron  Company  .  St 

Ptioenix  Klectronica.  Inc .  It4 

piiotoclrcirito  CarperatloB .  ttt 

Plx  Manafactaiing  Co..  Inc . AM 

Polarmd  Klectronica  CorporatloB . ttS 

Potter  A  Bramfleld .  1S4 

Potter  Inatmrocnt  Co..  Ine .  174 

Preclalon  Apparatna  Co.,  Inc .  ttt 

Predalon  Paper  Tube  Co . ttt 

Pieato  Reconling  CorporatloB .  tt 

Progreaalre  Manufacturing  Company....  tl4 
Pyramid  Riectric  Co .  t7S 


Quaker  City  Gear  Works .  ttl 


ISt.  ttt.  ttt.  Back  Carer 

Radio  Receptor  Company,  tuc .  t67 

Radio  Shack  Corp . ttt.  tt7 

Radio  Wire  Telerlalon.  lue .  tit 

Railway  Expreee  Agency. 

Air  fciprem  Division .  Its 

Rauland  Corporation  .  t4t 

Rawaon  Electrical  Inatrumeat  Ca . ttt 

Raytheon  Manufacturing  Ca . t71.  t06 

Remler  Company.  Ltd .  ttt 

Republic  Poll  A  Metal  MUIa.  Im .  tt 

RcaUtfdlcx  Corporation .  til 

RIchardaon  Company  .  tt7 

RuniH  Cord  A  W'Ire  Co.. .  tit 


CHEMELEC  Crystal  Sockets 


600  N.  10TH  STRICT,  CAMOIN,  N.J. 


Samco  Producta  Company . 

Sangamo  Bectric  Company  . 

BHentllkc  Electric  INr.  of  **S'*  CorrngBtad 

QBcnched  Onp  Co. . . 

Seewn  MetaU  CorpomHon . 

Servo  CorpomHon  of  Americn . 

Scaeiona  Clock  Company. 

Timer  DIv . 

Shmllcroao  Munufuctoring  Co . 7t, 

Signal  Engtneeriag  A  Mfg.  Ca. . . 

SImpaou  Electric  Company . 

Society  of  the  Plaatira  Induatry.  Im . 

Sola  Bectric  Company . 

Soreuacn  und  Company,  fao . 

Sonthweetem  Industrial  Rlectroalm  Ca.. 

Specialty  Battery  Company . 

Sperry  Oyroacope  Co . 


SUhl.  Inc..  Mlchiicl  . 

Standard  Flectrir  Time  Co . 

Standard  Ptexo  Company  . 

Standard  Teleplionea  A  vaUaa,  Ltd.. 

Standard  TraBaformer  Corp . 

Star  Porcelain  Company . 

Staser  Company.  Incorpamtad . 

Stesena  Mfg*  Co..  Ine..  Om . 

Steward  MaonfaetBring  Co..  D.  M.. 

Staddnrt  Alremft  Badte  Ca . 

Stekea  MackiM  Aa..  F.  J . 

StnpakaA  Cenuale  A  Mfg.  CaaipaBy. 

Saperlor  Electric  Ca . 

Snpertar  Stcatlta  A  Coramlc  Ca^. . . 


For  low  loss,  frequency  stability,  and  ability  to  take  and  absorb 
mechanical  shock  and  vibration  —  specify  Chemelec  Crystal 
Sockets,  made  of  TEFLON. 

•  Three  sizes  for  use  with  holders  having  0.050  pins 
spaced  14  in.,  0.095  pins  spaced  14  in.  and  0.125  pins 
spaced  14  in. 

•  Chemelec  Crystal  Sockets  have  a  loss  factor  of  less 
than  0.0005,  a  dielectric  constant  of  2.0  from  60  cycles  to 
30,000  megacycles. 

•  They  are  serviceable  at  temperatures  from  —  150®F.  to 
500°F.  with  negligible  change  in  electrical  characteristics. 

•  Having  zero  water  absorption,  they  are  unaffected  by 
extreme  humidity. 

•  Chemically  inert,  they  are  immune  to  corrosive  atmos¬ 
pheres,  fungus,  oil,  solvents. 

•  Single  hole  mounted,  hy  screw  or  rivet,  they  facilitate 
assembly  as  there  is  no  danger  of  breakage  as  with  ceramics. 

•  Write  for  bulletin  No.  CS  441 

We  also  manufacture  TEFLON  sheets,  rods,  tubes  and  fab¬ 
ricated  parts. 

Pfmfs  trmdtmark  fvt  its  ttIrmjIssssrmthyUm  rtsm 


FORCMOfT  FASRICATORS  OF  ”TfHON" 
AND  OTHiR  FlUOtOCARRON  FlAtTICS 
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W 


8aperior  Tub«  ComMiiT  . 

8wUt  *  Sons.  M . 

Axivaola  Electric  Prodnctii.  Inc. 
Hyntron  Co . 


Chase  Electronics  Supply  Co . 

Chicago  Midway  Laboratories . 

Circle  Sales  Corp . . . 

Columbia  Electronics.  Ltd . 

Ccunpass  Communications  Co . 

Communication  Devices  Co....’ . 

Communicatimis  Devices  Co.,  Inc . . . . 

C<m]munications  Equipment  Co . 

Convair  . 

Cornell-Aeronautical  laboratory,  Inc, 

Cottone  &  Co.,  A . . 

Credda,  Inc . 

IX)me  &  Margolin . . 

Eastern  Telephone  Co . . 

Ediie  Electronics  Inc . 

Electro  Impulse  Laboratory . . 

Electro  Sales  Co . 

Electronic  Engineering  Co.  of  Calif. 

Electronic  Expediters . 

Electronic  Spec.  Supply  Co . 

Electronicraft.  Inc . 

Empire  Electronics  Co . 

Forest  Sales  Co.,  Inc..... . 

Freeland  Products  Co . 

General  Electric  Company . 

General  Motors  Corp.,  AC  Spark  Plu 

Goodyear  Aircraft  Corp . 

Green,  (tould . 

Hall  Electric  Ltd . 

Harmar  Co.,  The . 

Hastings  Instruments  Co . 


Taylor  Tobca,  Inc . 

Tecb  laboratories.  Inc . 

Techaologry  lastrument  Corp . 

Tehtrenlx,  lac.  . 

Teletroffiles  lasboratory,  lae . 

Telex.  Kleetro-Acoustle  IM vision . 

Tennoy  Kngliieerlngr.  Ine . 

Thomas  ft  HIdnner  HCeel  Products  Co. 

Tlnitermaa  Prodarts.  Inr . 

Transoo  Products,  lac . 

Traaaleoll  Corporation  . 

Transimdlo.  Ltd . 

Turner  Company . 


Ccinlte  Co . *4S 

I'nlun  C'arbide  ft  Cnrlnm  Corp.. 

Unde  Air  Prodnrts  DIv .  SM 

Cnlted  f'oiidenser  Corp .  SS5 

Cnlted  Htates  Onsket  Company .  U? 

Cnlted  Transformer  Co . Second  Cover 

Cnlversnl  ('hain  Co.,  Inc .  IM 
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Veeder-Root.  Inc . 

VIctoreen  Instrument  Company. 
Vulcan  Electric  Company . 


wffli  19  CUMfNT  free-pelnf 
Mostftr  Lftver  Selector  Sysfftm 

To  tost  modom  tubts  for  only  ono  chorKtoristic 
will  not  nocosftority  rovoai  ovtnil  porfgnpioco 
oapoOlIttiot.  Tubt  circuits  look  for  aort  than 
|nt  Motil  CooOoctinci  or  other  singlo  factor. 

In  the  Precision  Eloctroaoalc  Circuit,  tht 
tube  PERFORMS  under  appropriately  ph«td  and 
saifctad  Hidlvidiial  fitment  potentials,  ancom* 
paasint  a  wide  ranga  of  plate  fomity  character- 
Istic  curvet.  This  complota  Path  of  Operation  It 
integrated  by  the  Indicating  motar  in  the  positive 
PERFORMANCE  terms  of  Reploco-Woak-Oood. 


Waldes  Kohlnoor.  Inc . 

Ward  Products  Cmi» . 

WTarren  W^lre  Company . 

W^aterman  Products  Co.,  Ine . 

Western  Gold  ft  Platinum  Works . 

Westinghoiise  Electric  Corp . 

W’eston  Electricnl  Instrument  Corp.. 
Wlieeler  Insulated  Wire  Co..  Ine.... 
Wlilte  Dentnl  Mfg.  Company.  8.  8. .. 

Wliltehend  Atnmnlng  Company . 

Wilcox  Electric  Company  . 

Williams  ft  Co..  C.  K . 

Wilton  Tool  Mfg.  Co . 

Winchester  Electronles  Tneorporated, 
Workshop  .Vssoclates,  Ine . 


Instruments  Associates . 

J.  S.  H.  Sales  Co . 

Kent  Engineering  Co . . 

Key  Electronics  Div . 

Kings  County  Machinery  Exchange . 

I.apirow  Bros . . 

Lectronic  Research  Laboratories . . 

1.. eru  Laboratories  Inc . . 

Liberty  Fllectronics,  Inc . . 

Limozaine,  J.  C . 

Lockheed  .Mrcraft  Corp . . 

1.. 0wenthal  Co.,  T.  R . 

Maritime  International  Co . 

Maritime  Switchboard . 

Maxson  Corp.,  The  W'.  L . 

Metropolitan  Overseas  Supply  Corp . 

Minneapolis-Honeywell  Regulator  Co... 

Mogull  Co..  Inc.,  Alexander . 

Monmouth  Radio  Laboratories . 

Monsanto  Chemical  Co . 

Motorola,  Inc . 

Norman  Radio  Distributors.  Inc . 

Northrop  Aircraft,  Inc . 

Pace  Electronics . 

I*hotocon  Sales . 

Powell,  Harold  H . 

Precision  Electrical  Instrument  Co . 

Radio  Development  &  Sales  Co . 

Radio  &  Electronic  Surplus . 

Radio  Ham  Shack,  Inc . 

Radio  Surplus  Corp . 

Reeves  Instrument  Corp . 

Reliance  Merchandising  Co . 

Role  Electronics  Inc . 

Sandia  Corp . 

ServO'Tek  Products  Co.,  Inc . 

Sperry  Products  Inc . 

Sylvania  Electric . 

Tab  . ; 

Technical  Radio  Parts  Co . 

Telemarinc  Communications  Co . 

Terminal  Radio . 

Tung-Sol  Electric  Ine . 

Universal  General  Corp . 

Universal  Marine  &  Mfg.  Corp . 

University  of  Chicago . 

V  &  H  Radio  &  Electronic  Supply  Co. 

Wells  Sales,  Inc . 

Weston  Laboratories . 

Wilcox  Electric  Co . . 

Wilgreen  Industries . . 


PROFESSIONAL  SERVICES. 


SEARCHLIGHT  SECTION 
(Classifird  Advertising) 

H.  E.  HILTY  -  Mgr. 


EMPLOYMENT 

Positions  \*acant . 

Positions  Wanted . 

Selling  Opportunities  Wanted. 


if  Faollltios  to  12  olemout  Rrougs. 
if  FIlMMOt  voRagtt  from  kh  to  117  volts. 
if  Tests  Noval  f  olos;  S  and  7  plo  ocons; 
double  cagpod  H.F.  ampliflars;  low  power  trans- 
rnming  tubas;  ate.  REftARRLESS  OF  FILAMENT 
OR  ANY  OTNER  ELEMENT  PIN  POSITIONS. 
if  ISOUTCS  EACH  TURE  CLEMENT  RCOAROLCSS 
OF  MULTIPLE  PIN  POSITIONS. 
if  DUAL  sbort  cbock  sensitivity  for  special  pur- 
pisa  tube  salactlaa. 

if  Oattary  Tests  aador  dyaamic  load  aoaditiaas. 
if  •ailt-iaiaal-Windtw.brass-gtartdraHarebart. 
if  AVk**  Full  VIsMa  Motar. 

SEC  the  *'Pr«eltion**  ElsetronsMlc  Tube  Tetter  at 
lesdinc  radio  equlpnent  dUtrlbutert.  Write  for 
now  lost  eataleg  doecrlblng  Piaeltlon  Teet  Equip- 
^_pent  for  all  phases  of  aM>dem  oloctrofiles. 


EQUIPMENT 

(Used  or  Surplus  New) 
For  Sale . 


WANTED 

Equipment 


ADVERTISERS  INDEX 

Allied  Electronics  Sales . . 

American  Electrical  Sales  Co . 

Anna  Corporation . 

Arrow  Sales.  Inc . . 

Barry  Electronics  Curp . 

Bendix  Aviation  Corp . 

Berkeley  Scientific  Corp . 

Blan  . 

C  ft  H  Sales  Co . 

Capebart-Famsworth  Corp . 

Can4  Distributing  Co . 


This  Index  Is  paMlshod  as  a  ooavonloMO  to  the 
roadsrs.  Cvonr  oaro  is  takoa  to  nako  It  aoourato. 
but  ELECTRONICS  assunos  ao  rospoasIMlIty  for 
orrors  or  omissions. 
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AMPEREX 


Specialists  in  the  design  and  construaion  of  all 
types  of  elearon  tubes  for  civilian  and  military 
applications . . .  and  recognized  as  one  of  the 
oldest,  largest  and  finest  organizations  in  the 
whole  world. 


With  laboratory  and  production  facilities  that 
are  second  to  none,  we  draw  a  wealth  of  experi¬ 
ence  from  extensive  development  files  compiled 
by  our  engineering  staff  and  their  predecessors 
since  1896. 


May  W9  sarva  you? 


AMPEREX  ELECTRONIC  CORP. 


Our  Netvesl  Plant 
HicksvilU,  New  York 


2$  WASHINCTOM  SHEET,  BROOKLYN  1,  N.  Y. 

In  (onado  and  Newloundlond  Cnnndinn  Radio  &  Mfq.Co 
11-19  lient<liffe  Rood,  leoiidr,  Toronto,  Ontario,  Canada 
(nble  4MPR0NICS 


TYPICAL  TV  POWER  AMPLIFIER 
OPERATING  CONDITIONS 


Grounded-Grid  Circuit,  at  900  Me,  with 
6  0  Me.  Band  Width  for  Class  B  and 
Grid-Modulated  Class  C  Service 


DC  Piote  Voltoge 
Peok  RF  Gnd  Volt09« 

DC  Piote  Current 

Synchroniting  level 
DC  Grid  Current 

Synchroniting  level 
Driver  Power  Output  (Appi 
Synchroniying  level 
Output  Circuit  Efficiency 
Useful  Power  Output 
Synchroniting  level 


75’  wott» 
65% 


cdoed  to  the  pi 


^C//y  RCA-6161  forced-air 

cooled  power  triode  for  UHF  services  up  to  2000  Me. 


rillD  OrriCU:  (East)  Humboldt  5  .^900, 415 
S.  5ih  St-  Harrison,  N.  J.  (Midsvesc)  White¬ 
hall  4-2900.  589  E.  Illinois  St..  Chieaco.  III. 
(West)  Madison  9-.5671. 420  S.  San  Pedto  St., 
Los  Angeles.  Calil. 


high  as  900  Me...  and  at  reduced  ratings 
up  to  2000  Me. 

The  RCA-6161  is  of  the  heater<athode 
type,  the  heater  drawing  3.4  amperes  at  6.3 
volts.  The  coaxial-electrode  structure  pro¬ 
vides  low  inductance,  large-area  RF  elec¬ 
trode  terminals,  and  permits  effective  isola¬ 
tion  of  plate  and  cathode. 

For  complete  technical  data  on  the  RCA- 
6161,  write  RCA,  Commercial  Engineering, 
Section  BR42,  Harrison,  N.  J.,  or  your  near¬ 
est  RCA  field  office. 


Featuring  forced-air  cooling,  and  a  coaxial- 
electrode  structure,  the  new  RCA-6161  is 
particularly  suited  to  grounded-grid  opera¬ 
tion  in  circuits  of  the  coaxial-cylinder  type. 
In  addition  to  its  use  as  a  power  amplifier  in 
UHF  television  transmitters,  the  RCA-6161 
may  be  employed  as  an  RF  amplifier  or 
frequency  multiplier  in  Class  C  telegraphy 
and  telephony  at  frequencies  up  to  2000  Me. 

The  RCA-6161  has  a  maximum  plate  dis¬ 
sipation  of  250  watts  in  CW  or  TV  applica¬ 
tions,  and  can  be  operated  at  full  plate 
voltage  and  plate  input  at  frequencies  as 


ftCA-AMO  Twin  Powvr  lrim49, 
for  <*«•  •«  o  rtgiH 
lotor  twbo  in  4c  powor 
plio«.  Similor  to  6AS7*0, 
witll  im^evnd  rocittooco  to 
chock  ood  vihrotiow. 


THE  FOUNTAINHEAD  OF  MODERN  TUBE  DEVELOPMENT  IS  RCA 


I 


